: July 22, 1998
Note To: Addressees ° :

From: Jim O’Leary

Subject: Background Document and Supporting Information for July 29 State Meeting on
Industrial Shop Towels, Wipes and Rags Contaminated with Listed Solvents

Attached for your information are: (1) a draft agenda for our July 29th meeting dealing
with listed solvent-contaminated shop towels and wipes; (2) a background document describing
current problems with listed solvent-contaminated shop towels and wipes; and (3) a copy of an
interim report on this subject that was used to support our decision to move forward with a rule,
and as support for the options we are currently evaluating.

At our July 29th meeting, I also will present a briefing that summarizes the above
information, and hopefully initiates a dialogue with you on this subject.

I look forward to seeing you on the 29th. Please call me at (703) 308-8827 if you have
any questions.

Addressees

Steven E. Frazier, Virginia
Bob Barr, Alabama

Joe Hoover, Arkansas

Carroll Cather, West Virginia
James Paterson, Massachusetts
Tom Judge, Missouri

Nancy Ellefson, Minnesota
Wolf Skacel, New Jersey
Larry Nadler, New York
Mike Redig, Florida

Tom Cusack, Washington
Jim McNamara, Georgia
-Deborah McGuire, Nebraska
Barbara Simcoe, ASTSWMO
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Meeting Agenda

9:00 am -- Introductions
9:15 am -- Meeting Objectives/Establishment of Meeting Ground Rules
9:30 am -- Problem Overview

-- Review what’s broken

-- Findings to date

-- State policies

-- Proposed options
10:30 am -- Break
10:45 am -- Identification and discussion of Key Issues/Questions

-- See list of draft issues/question‘s identified in Background document
12:00 pm -- Lunch
1:00 pm -- Further discussion of Key Issues/Questions
2:30 pm -- Break
2:45 pm -- Continuation of discussions

4:15 pm -- Break

4:30 pm -- Recapitulation and next steps
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Backgrouhd

This paper presents two options the Agency is evaluating that modify current RCRA
Subtitle C regulations affecting industrial shop towels and wipes contaminated with listed
solvents. These options are not mutually exclusive and can be used together.

The Currenf Regulatory Framework

In the simplest of terms, a solid waste is a hazardous waste under RCRA if it is (1) listed
under 40 CFR Part 261, subpart D, (2) exhibits one or more of the characteristics of hazardous
waste identified in 40 CFR Part 261, subpart C, or (3) it is a mixture of a solid waste that is listed
in subpart D solely because it exhibits one or more of the characteristics of hazardous waste
identified in subpart C, unless the resultant mixture no longer exhibits any characteristic of
‘hazardous waste identified in subpart C. (See 40 CFR 261.3(a)(2)). Therefore, when a listed
~ solvent is used in conjunction with a disposable wiper or reusable shop towel, that shop towel or
wiper is a hazardous waste when it no longer can be used. As such, the “spent” shop towel or
wiper must be managed as a hazardous waste because it contains a hazardous waste.

However, because of the site-specific nature of this issue, the current Federal policy with
respect to RCRA regulatory status of solvent contaminated shop towels has been to defer
resolution of specific questions to the EPA Regions and States. This policy was first articulated
in a January 23, 1991 letter from Sylvia K. Lowrance, Director, Office of Solid Waste, to Lance
R. Miller, Director of New Jersey’s Hazardous Waste Management Division, where she stated:

We believe that the best course of action is to make a more comprehensive interpretation
in this rulemaking context [solvent-contaminated rags and wipers]. However, given our
current resource levels and competing high-priority projects, we cannot select a particular
target date for the final evaluation of this petition [Kimberley-Clark and Scott Paper]. In
the meantime, Regions and States continue to use the current case-by-case

approach on this subject.

This policy was reaffirmed in a February 14, 1994 memorandum to the EPA Regional
waste management directors from Michael Shapiro, Director, Office of Solid Waste, stating:

Because there are many applications of wipers, we cannot at this time make any generic
statements that all wipers are hazardous waste, or that all are not. A material thatisa
solid waste is by definition hazardous waste if it either 1) meets one of the listings in 40
CFR Part 261, Subpart D, or 2) exhibits one or more of the characteristics described in 40
CFR Part 261, Subpart C. Because there are no explicit listings for “used wipers” in Part
261, Subpart D, a wiper can only be defined as listed hazardous waste if the wiper either
contains listed waste, or is otherwise mixed with hazardous waste. Whether or not a used
wiper contains listed hazardous waste, is mixed with hazardous waste, only exhibits a
characteristic of hazardous waste, or is not a waste at all, is dependent on site-specific
factors; this is not a new policy. As a result, any determinations or interpretations
regarding this diverse and variable waste stream should be made by the regulatory agency




(i.e., EPA Region or State) implementing the RCRA program for a particular State. This
has been our longstanding policy. ’

Most States (See Appendix A for discussion of State programs governing these
materials) have concluded that disposable wipers contaminated with a listed or characteristically
hazardous solvent should be managed as a hazardous waste, while reusable shop towels that are
industrially laundered need not be managed as a hazardous waste so long as specified conditions
are met. These conditions primarily require that the generator ensure that the shipment of shop
towels to the industrial laundry contains no free liquids (as defined by SW-846 Method 9095,
Paint Filter Test ), and the industrial laundry be permitted by the local POTW. A few States,
such as Minnesota and Washington, go one step further and require facilities to extract solvent
from reusable shop towels in order to ensure that “no free liquids” are transported off-site, and
also to ensure that industrial laundries meet the permit requirements of their local POTW.
Industrial laundries also urge their customers to remove solvents from the shop towels prior to
being transported off-site in order to meet DOT safety requirements and, in some cases, the
permit requirements from the local POTW.

For several years, industry, particularly the disposable wipe industry, has requested and
even petitioned EPA to address the issue of whether current federal rules are over-regulating the
management of solvent contaminated wipes. More specifically, concern has been expressed that
many times only small amounts of solvent are applied to wipe, and by the time the wipe 1s
disposed of, little or no risks to human health and the environment should exist because very
small or no amounts of solvent remain on the wipe. However, as described above, these wipes
are regulated as a hazardous waste because they contain a listed hazardous solvent constituent.

The feedback that EPA has received on this issue as part of regulatory reform outréach
efforts, and from industry representatives in the Printing Common Sense Initiative, further
encouraged EPA to address this issue, and determine whether changes are appropriate.
Fundamental Issues of Concern

The fundamental issue of concern is whether or not EPA and the States are regulating
disposable wipes and reusable shop towels effectively. This, in turn, leads to the following
issues:

-- Do situations exist where we might be over-regulating disposable wipes?

-- Do situations exist where we could improve upon current EPA/State regulations and
policies affecting solvent-contaminated shop towels and wipes?

-- What environmental policies does EPA want to pursue that derive better waste
management and environmental results for solvent-contaminated industrial shop towels/wipes?
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Data Collection and Analysis Methodology

Data were collected and developed primarily through site visits, laboratory experiments, and
multi-media risk model screening and were supplemented by reviews of previous studies and
discussions with State and industry officials. More specifically,

- We conducted preliminary site visits to identify data we would want to collect to understand the
demographics and dynamics of solvent-contaminated industrial shop towels and wipers; we also
reviewed previous efforts in this area

- We visited 17 facilities and collected sampling data from 9 of these facilities representing the
following industrial sectors: printing, auto body repair, acrospace manufacturing and
maintenance, circuit board manufacturing, ship maintenance, and coating and adhesive testing
and production

- We supplemented our industry site visit data collection efforts with laboratory testing and
experiments in areas associated with solvent removal technology effectiveness, shop towel and
wiper absorptivity effectiveness (Paint Filter Test), percolation, Liquid Release Test from
landfills, and solvent evaporation under a flume hood, and self-combustion

- We conducted multi-media risk model screening to identify those situations; i.e., type of
solvent, number of wipes used daily, amount of solvent used on the wipe, hydro-geological and
meteorological conditions, etc that could result in an adverse risk to human health or the
environment

- We supplemented the above data, where appropriate, with data provided by industry

- We also contacted State and local officials to better understand whether compliance was a
problem for either the management of disposable rags and wipes or reusable shop towels.

Major Findings

- Tremendous variability exists in the use and management practices of industry regarding
solvent-contaminated shop towels and wipers. A wide range of industries and a large number of
firms, literally hundreds of thousands, use solvents on industrial shop towels and wipers.
‘Facilities visited during this data gathering effort included: printing (both flexographic and
screen printing), automobile body repair, aircraft manufacturing and maintenance, circuit board
manufacturing, and coating and adhesive testing and production. Other industrial sectors
identified with significant solvent and shop towel usage include furniture manufacturing and
automobile manufacturing and maintenance. From the 17 facilities visited, and from the 9-sites
where data were collected, we determined the following:
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The RCRA regulatory status of facilities visited included small quantity
generators (SQG) and large quantity generators (LQG). In some cases, solvent-
contaminated shop towels appeared to be the primary basis for a facility being
classified as a SQG.

Reusable shop towels, disposable paper and disposable cloth wipers all were
found to be used in the site visits; sometimes firms used both reusable shop towels
and disposable wipers in their operations.

Approximately half the facilities visited reported using their shop towels or wipers
more than once before discarding and sending them for off-site management.

The number of shop towels or wipers used monthly by these facilities ranged from
a low of 40 per month to 2000 per month.

The amount of solvent used per month at sites visited was estimated by facility
personnel at 5 gallons to 55 gallons.

The amount of solvent placed on individual shop towels and wipers varied from
“very small amounts (a fraction of shop towel/wiper weight) to mu1t1ples of shop
“towel/wiper weight.

~ Solvents used at these facilities included the following components: toluene, iso-
propyl alcohol, methyl ethyl ketone, methanol, methyl iso-butyl ketone, ethyl
acetate, acetaldehyde, acetone, diacetone alcohol, »-butyl alcohol, propyl acetate,
ethanol, and n-propyl alcohol.

Shop towels and wipers were managed off-site at hazardous waste treatment
(incineration) facilities, fuel blending/burning for energy recovery facilities, and
disposal facilities, as well as municipal landfills, industrial landfills and industrial
laundries.

Storage -of spent shop towels and wipers occurred in either RCRA-compliant
covered storage containers, open containers, porous bags or on shelves.

Solvent extraction technologies observed included centrifugation, mechanical
wringing and a screen-bottom drum. These technologies are used by generators to
remove solvent primarily from reusable shop towels (but are also used with
disposable wipers) to ensure “no free liquids” are sent off-site to an industrial
laundry, as well as to assist industrial laundries in meetmg their permit conditions
from the local POTW.

Most of the facilities visited also had State or county air permits.
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- Compliance with Federal and State rules and policies appears to be inconsistent. Disposable
wipers that should have been managed as a hazardous waste sometimes were found to be
managed in the municipal solid waste stream. Similarly, situations were found (or made known)
where saturated reusable shop towels should have been wrung out to ensure that they met the “no

free liquids” test required by States as a condition of exemption from hazardous waste regulation.

Laboratory testing found reusable shop towels to fail the Paint Filter Test when solvent was
applied at 2 and 2.5 times the weight of the shop towel-- which many facilities appear to do.

Similarly, even if amounts of solvent are applied that are less than the above amount, the effects -

of percolation can easily cause shop towels in the bottom of a container to be completely
saturated and fail the “no free liquids™ test. However, we do not know the extent of this
situation. A previous OSW study also found similar problems with solvent-contaminated
reusable shop towels and disposable wipers.

- Firms using small amounts of solvent on their disposable wipers and small numbers of wipers

* should not pose an adverse risk to human health and the environment, but other situations could
pose a problem. Even with a small sample of facilities, situations were found where very small
amounts of solvent were placed on the wiper, and relatively small numbers of wipers were used
daily. Most chemicals used by industry in their solvent blends appear to pose potential safety
hazards (e.g. flammability) rather than health risks. An Internet search of facility %ISDSs found
most firms using solvents that would be classified under RCRA as ignitable-only or complex
mixtures comprised of solvents that would be either listed or characteristically toxic or ignitable.
Most of these facilities also used solvent blends with 2 to 5 components (most of the components
being hazardous waste upon discard).

Storage and Disposal - Related Risks

- Results to date indicate that solvent-contaminated shop towels and wipers do not pose an air
emissions problem when managed in a municipal solid waste landfill (MSWLF), or municipal
waste combustor in compliance with New Source Performance Standards or Emission guidelines
for existing facilities.

- Many situations probably exist where disposable rags and wipes contaminated with most listed
solvents could be managed in a municipal solid waste landfill without posing a risk to human
health, particularly if some level of removal is achieved. However, several other listed solvent
constituents used in conjunction with disposable could pose a problem. Other problems could
arise if large amounts of solvent-contaminated wipes and rags are disposed in a landfill by one or
more generators.

- Surface water runoffs from a MSWLF or from ground water to a surface water body also do not
pose an adverse risk to HH&E

-- However, discharges from industrial laundries, particularly solvents from printer and
shop towels, has resulted in the Office of Water proposing effluent guidelines for these facilities.
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Other Findings From This Effort

- Solvent removal technology efficiencies vary significantly for different combinations of
solvents and shop towels/wipers. As stated above, some facilities voluntarily use solvent
removal technologies, while in other cases, a few States require the use of the removal
technology as a condition for reusable solvent-contaminated shop towels being exempt from
hazardous waste regulation. Findings from our site visits and laboratory experiments include the
- following ranges:

Technology %Removal
Screen-bottom drum 4 to0 28

Hand wringing 19 to 32
Mechanical wringing 10to 34
Hand wringing + screen bottom drum 41 to 53
Hand wringing + mechanical wringing 28 to 42
Mechanical wringing + hand wringing 23 to 44
Mechanical wringing + screen bottom 33t0 52
Centrifuging 87 t0 94

- The above results occurred using different combinations of solvent and shop towels/wipers/rags
at 2 times the dry weight of the material

- We found no self-combustion hazard for the shop towels and wipers tested containing “no free
liquids”

- Many disposable wipes pass the Liquid Release Test even when considerable amounts of

solvent are applied. Disposable paper wipers were tested using a laboratory protocol designed to

evaluate whether or not liquids would be released when subjected to the overburden pressures of

a landfill (SW-846 Method 9096, the Liquid Release Test). The test results indicate that, at

solvent/wiper ratios consistent with minimal solvent load and/or the application of some removal

technologies, solvent-contaminated wipes would not be expected to release liquid under landfill-
" like conditions of compression. More specifically,

. All except one combination of solvents and disposable wipers passed the Liquid Release
Test for a solvent amount applied that equaled 50 percent the weight of the wiper. The
one exception (MEK/Workhorse wiper), however, passed when 25 percent by weight of
solvent to wiper was tested.

. All but 2 out of 17 tests passed the Liquid Release Test for a solvent amount applied that
equaled 100 percent the weight of the wiper.




Overall Conclusions
- Do situations exist where we might be over-regulating disposable wipers?

-- Yes. From our site visits, laboratory testing and multi-media risk modelling efforts, we
are confident that many situations exist where the use of disposable rags and wipes in
conjunction with listed solvents will not pose an adverse risk to HH&E if disposed in a
municipal landfill. However, under conservative assumptions, we also are concerned that other
situations or scenarios could exist where the use of wipes in conjunction with some listed
solvents could cause adverse risks to human health.

- Do situations exist where we could improve upon current EPA/State regulations and policies
(or their implementation) affecting solvent-contaminated shop towels and wipers?

-- Yes. Again from our site visits, laboratory testing, previous studies, and discussions
with State officials, we believe there is a substantial degree of non-compliance with both federal
and State rules and policies

--- Hazardous disposable wipers sometimes managed in municipal waste stream
--- Hazardous reusable shop towels being sent off-site with “free liquids”,
violating condition for exemption by States

- What environmental policies/outcomes does EPA want to pursue that derive better waste
management and environmental results for solvent-contaminated industrial shop towels/wipers?

-- improve environmental protection
-- any change must be easy to understand and be practical to implement
-- flexibility is provided in how to achieve compliance
-- minimal, if any, increase in compliance costs; if possible, decrease compliance cost
-- encourage and foster pollution prevention and waste minimization

Regulatory Options Under Evaluation

The purpose of this rulemaking is to modify current federal hazardous waste regulations
affecting shop towels, wipes and rags contaminated with listed solvents to: (1) ensure these
materials are managed safely; (2) clarify existing regulations and make them user-friendly; and
(3) where appropriate, reduce regulatory compliance costs.

In the proposal, the EPA plans to discuss two options for modifying current rules
affecting solvent-contaminated shop towels and wipes. One option would be a performance
based option; the other primarily a risk-based option. These options are not mutually exclusive
and can be used together. Both options would exempt these materials from being subject to
- hazardous waste regulations if specified conditions were met. The primary difference between
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these options is by removing a greater amount of listed solvent contained in the industrial shop
towels, wipes or rags, the generator reduces the amount of regulatory controls or conditions when
the material is sent off-site for subsequent handling and processing.

OPTION 1. Any industrial shop towel, wipe or rag contaminated with a listed solvent is exempt
from hazardous waste regulations if , when transferred off-site to a material handling or
management facility such as an industrial laundry or municipal waste combustor, the solvent
contained on each type of shop towel, wipe or rag is no greater than X percent by total weight.
However, if the solvent-contaminated shop towel, wipe or rag is sent to a municipal solid
waste landfill (MSWLF), then the amount of solvent contained in these materials cannot
exceed an average of Y grams per day.'” These materials also would have to be stored on-site
in closed containers prior to removing any solvent. Generators also would have to certify that
they meet these performance standards.

This option focuses on the generator removing a large percentage of listed solvent

contained in the shop towel, wipe or rag after the facility operator has completed using the

“solvent-contaminated material. In other cases, solvent-removal may not be necessary because
only minimal amounts were originally applied to the shop towel or wipe. Use a solvent-removal
technology such as a centrifuge, mechanical wringer or screen-bottom drum also would not
constitute treatment. Instead, use of such processes would constitute a form of waste generation
since another hazardous waste; i.e., the free liquid, is being generated. This option would not
require additional RCRA controls when the materials were sent off-site for further handling and
processing. Instead, we would rely on these handling and processing facilities, such as an
industrial laundry or municipal waste combustor being subject to Clean Water Act and Clean Air
Act regulations to address any risks from the residues still contained in the shop towel, wipe or
rag.

Under this option, compliance would probably require centrifuging (but not necessarily)
to achieve the prescribed threshold, or conversely very little use of solvent on the wipe. For
example, assume X = 15 percent, and the weight of the wipe = 10 grams. This would mean that
at the point of shipment off-site, the average weight of the solvent-contaminated shop towel,
wipe or rag could not exceed 11.5 grams [10 + 10(.15) = 11.5]. If the weight of solvent applied to
the wipe = 5 grams, then at least 4 grams of solvent would have to be removed to obtain the no
greater than 15 percent threshold.

'Realizing that there is much uncertainty surrounding how much solvent-contaminated
shop towels, wipes and rags could be sent to a MSWLF, Y will be relatively small, probably
between 300 and 500 grams per day. '

¢

2We also believe this high standard would not result in any “free liquids” being sent off-
site. -
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However, having such small amounts of solvent remaining on each shop towel, wipe or
rag would not necessarily mean the absence of a potential adverse risk to human health and the
environment in a disposal situation such as a MSWLF, as large numbers of these materials could
be used and disposed daily. Therefore, to prevent such a problem from occurring, no more than
an average of Y grams of solvent per day contained on the shop towels, wipes or rags could be
disposed in a municipal solid waste landfill.

OPTION 2a. Any industrial shop towel, wipe or rag contaminated with a listed-solvent is
exempt from hazardous waste regulations if these materials are sent to an industrial laundry
subject to Clean Water Act requirements, or a municipal waste combustor (MWC) subject to
New Source Performance Standards and Emission Guidelines (See 40 CFR part 60 subparts
WWW and Cc), and:

1. These materials are stored in a closed container while at the point of generation,

and also during transportation and at the receiving facility prior to enterlng the handling
(industrial laundry or combustion) process, and

2. These materials contain “no free liquids” when shipped off-site.

Option 2b. Any industrial shop towel, wipe or rag contaminated with a listed-solvent is exempt
from hazardous waste regulations if these materials are sent to a municipal solid waste landfill
and: ' ‘

<

1. These materials are stored in a closed container while at the point of generation
2. These materials contain “no free liquids” when shipped off-site.

A 3. The amount of listed solvent contained in the material does not exceed an
-average of “Y” grams per day when disposed.

Generators would have to certify they met these provisions.

Note: Failure to meet above conditions could result in these materials becom‘ing a
hazardous waste, and the industrial laundry, MWC and MSWLF either requiring a RCRA
permit, and/or subject to substantial RCRA penalties.

Under Options 2a and 2b, “no free liquids” would be achieved, when just prior to the
. solvent-contaminated shop towels, wipes and rags being transported off-site to an
industrial laundry, municipal waste combustor or municipal solid waste landfill, a random
sample of these materials selected from any part of the container (particularly the bottom)
can be squeezed, hand wrung or pass the Paint Filter Test, such that no liquid solvent is




released.’

Note: Certain listed solvents may be banned under both options from being sent to a
industrial laundry, municipal waste combust, or disposal in a MSWLF because, even under
conservative assumptions, there may exist the potential for adverse human health and
environmental effects.

This option would require additional levels of control over Option 1 because the amount
of listed solvent contained in each shop towel, wipe or rag could be substantial. Similarly, the
containers used under either option would not necessarily have to be RCRA steel drums.
Alternative containers could be used so long as there were no air emissions and the container
material did not facilitate a fire hazard. In some respects, this option is similar to what many

States have adopted as their policy regarding reusable shop towels sent to an industrial laundry.
" However, we have expanded management options to include the management of these materials
at municipal waste combustors and also established a “conservative” risk-based threshold for
small amounts of solvent-contaminated disposable wipes and rags sent to a municipal solid waste
landfill. However, there are differences from some of the current State policies.

First, the materials would have to be stored from “cradle to grave” in closed containers,

' not just on-site when sent off-site to a municipal waste combustor or industrial laundry. Second,
the definition of “no free liquids” would be more clearly defined and also more stringent to
account for free liquids occurring in the bottom of drums through gravity and pressure. Similarly,
EPA would provide additional guidance to the user community and the States if the generator
chooses to rely on the use of the Paint Filter Test to verify compliance with the “no free liquids”
provision because the above test is not always effective and appropriate.

Other requirements under evaluation include appropriate recordkeeping to certify
compliance with the “no greater than” threshold, “Y” grams per day was not exceeded on
an average daily basis, and constituents were not sent to a subsequent handling or
processing facility if banned. Similarly under Option 2, the Agency is evaluating different
types of storage containers, other than a steel drum, to determine what types of containers
represent viable alternatives.

Important issues under both options are the value of “X” and “Y.” Under the first option,
“X” would be low, probably in the 10 to 15 percent. As a result, the amount of solvent remaining
on the shop towel, wipe or rag would have to be low such that there was no risk from the
- disposal and handling of these materials from “cradle to grave.” Similarly, “Y” under both
"-Option 1 and 2b also would have to be low to account for the uncertainties that exist in our

3This provision also could be applicable to defining when the characteristic is removed in
ignitable-only characteristic solvents used in conjunction with industrial shop towels, wipes or
rags.
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data. (See Appendix B describing results of risk screen modeling efforts.) Variables we must
consider include:

. Number of generators sending their materials to MSWLF

. Number of wipes used daily

. Amount of solvent applied to wipe

. Type of solvent; i.e., constituents applied to wipe

. Risk coefficient of solvent constituent

. Extent of evaporation prior to leaving generating facility

. Hazard quotient; i.e., risk level that derives risk coefficient

. Risk modeling assumptions: exposure to child only or adult; location and size of
landfill; distance from landfill boundaries, etc. '

00~ N U W N

How would generators comply and certify?

Under Option 1, generators would have to maintain records on (1) the types of materials;

_ i.e., shop towels, wipes and rags, used and their associated weight(s), (2) the average number of

-materials used on a daily basis for each type, (3) the average amount of solvent used on each
wipe, (4) how they met “X” and “Y” and (5) what “X” and “Y”” were. To meet (2) above,
generators could simply examine their inventory of shop towels, wipes or rags periodically
between two points in time, calculate a beginning number of materials and remaining number of
materials, and divide by the number of working days between the beginning and end estimates to
derive an estimate of the average number of shop towels, wipes or rags used on a daily basis.

~ Similarly, a generator could take hourly estimates of shop towels, wipes or rags used periodically

and estimate a daily average usage.

For (3) above, most generators appear to use about the same amount of solvent on each
shop towel, wipe or rag for a given function or operation. Therefore, a generator would only need
to take about 10 to 15 sample points and average the amount of solvent placed on each shop or

“wipe used for different operations at the facility. Simple and relatively inexpensive (less than
$100) portable balances could be used to perform this calculation. Achieving “X” under (4) .
above could be achieved any number of ways. A generator need only show or provide proof on

_the type(s) of solvent-removal technologies employed (if any), and calculate the difference in
solvent remaining between first applied and prior to transferring off-site, or after the solvent was
removed from the sample of shop towels, wipes or rags. Achieving “Y” could be achieved in a
similar manner, but also include the average number of shop towels, wipes or rags used on a
daily basis. Certification would be achieved by documenting above information and calculations,
particularly in how “X” and “Y” were achieved.

Because most firms operate along production lines, the above efforts could be
conducted rather easily and only once to satisfy compliance. However, if the types of
* materials; i.e. shop towels, wipes or rags changed, or the process for how solvents were
used in conjunction with the wipes, or production increased significantly (in the case of
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estimating “Y”, then the above generation of records would have to be repeated.

Similarly, with respect to Option 2, the important compliance components would involve
the generator ensuring (1) “no free liquids™ were sent off-site to either a industrial laundry,
municipal waste combustor, or municipal solid waste landfill, (2) the materials were stored in
closed containers from “cradle (point of generation) to grave (receiving facility)”, and (3)
records (contractual agreements) were maintained on the name of the facility handling the

_solvent-contaminated materials. For materials sent off-site to a municipal solid waste landfill,
records similar to Option 1 above would have to be maintained to verify certification and show
that the estimated average daily amount of solvent contained in the materials that were disposed
in the landfill did not exceed “Y.”

Complying with the “no free liquids™ provision could involve use of a screen-bottom
drum, use of a mechanical wringer, or centrifuge or any other non-thermal solvent-removal
technology, including hand wringing. Again, use of these technologies would be considered a
form of waste generation and not treatment. Similarly, situations could also exist where the
amount of solvent used in conjunction with the material was so minimal, that no free liquids
would be left in the bottom of the container being sent off-site for subsequent management.
However, from our site visits and laboratory experiments, even relatively small amounts of
solvent applied to relatively large numbers of shop towels, wipes and rags on a daily basis can
create free liquids in the bottom of containers through the forces of gravity.

Changes from Current Federal Program

The options under evaluation would provide federal regulatory relief for generators and
handlers of both reusable and disposable solvent-contaminated shop towels, wipes and rags -- so
long as the above conditions were met. Under both options, because the materials would be
exempt from hazardous waste regulation if the prescribed conditions were met, generators would
not have to “count” their solvent-contaminated shop towels, wipes or rags towards their facility’s
regulatory determination status; i.e., small quantity generator, large quantity generator or
conditionally-exempt small quantity generator. However, any “free liquids” generated to meet
the “no free liquids” provision” of either Option would count towards their regulatory
determination status. Generators would not need to use a hazardous waste transporter to transport
the materials to their handling destination. Solvent-contaminated disposable wipes and rags
would not be required to be managed in a hazardous waste treatment, storage or disposal facility
-- again, so long as the conditions under either option were met. However, even if the above
conditions were met under Option 1 or 2, th'es‘e materials also could, if so desired, be sent to
a RCRA permitted treatment or disposal facility for incineration, burning for energy
recovery or land disposal. '
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Changes to Most State Programs

If regulatory relief will be achieved for generators using listed solvents in conjunction
with disposable wipes and rags, then most States will need to modify their current regulations
and policies. As seen, disposables under Options 1 and 2b would only obtain regulatory relief if
small amounts of solvent remained on each disposable wipe or rag, and/or fell below a daily
threshold that was protective of human health and the environment.

State programs associated with reusable shop towels would remain relatively constant.
However, under Option 2a, we are proposing these materials be managed in closed containers
from “cradle to grave” (stored at the industrial laundry in closed containers until entering the
laundry process). Compliance with the “no free liquids” provision also would be strengthened by
providing better guidance to both State inspectors and generators and industrial laundries. We
also are proposing under Options 1 and 2a that industrial shop towels, wipes and rags
contaminated with listed solvents be allowed to be sent to a municipal waste combustor subject
to requisite Clean Air Act authorities, and so long as specified conditions are met.

Potential Impacts to Industry

Both options could potentially affect a wide variety of industries, particularly small
entities. The small entity category most likely to be affected by this action is small businesses,
many of which also are small quantity generators. Municipalities operating solid waste landfills
and municipal waste combustors also would be affected by this proposal in terms of being able to
accept these materials since they are not classified as hazardous wastes.. The number of
businesses impacted and the nature of the impacts is somewhat uncertain at this time. Based
upon an examination of EPA’s Biennial Reporting System, and information collected or
provided by industry, we believe thousands of firms could be affected; i.e., these facilities use
solvent-contaminated shop towels and wipes, and they would have to adhere to new guidance on
what constitutes “no free liquids” sent off-site. Based on the above information, we currently
estimate that 6,000 generating firms could be directly impacted; i.e., compliance costs could
decrease because they use disposable wipes or rags in conjunction with listed solvent-
contaminated wipes or rags.

Other generating facilities could see their compliance costs increase because they are out
of compliance with State policies; i.e., sending their solvent-contaminated shop towels to an
industrial laundry with “free liquids”, or out of compliance with both federal and State policies;
i.e., solvent-contaminated disposable wipes and rags sent to a municipal solid waste landfill.
Stated differently, these facilities would see a decrease in costs from federal rules, but an increase

in compliance costs because they failed to properly implement current State (or federal) rules or
policies. _ -

As stated above, we are proposing under Option 2a that industrial shop towels, wipes or
rags contaminated with listed solvents be stored in closed containers from “cradle to grave.”
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Currently, many States do not require the transportation and management of these materials in
closed containers. Therefore, generators not already transporting these materials in closed
containers will see an increase in their operating costs through the purchase or rental of
containers. Similarly, industrial laundries also could see an increase in operating costs if they
must handle their shop towels in closed containers, or require different types of vehicles to
transport these materials. However, we are providing flexibility to both generators and
subsequent handling and processing facilities by not requiring these materials be stored in
traditional RCRA containers. Similarly, this increase in operating costs could be offset somewhat
by decreases in insurance costs as well as increases in worker health and safety.

As presently constructed, we believe both “baseline” options, when compared to the
current federal standards, will have either positive or no impacts upon the vast majority of

- facilities. However, both options will probably result in adverse impacts in certain limited

circumstances. More specifically, if a facility is not removing “free liquids™, or ensuring that “no
free liquids” are being transported off-site to an industrial laundry, then additional burden will be
required to address this problem. At this moment, we are uncertain as to the number of facilities
that would experience such impacts.

Issues/Questions for Discussion:

1. Do you believe there is a sufficient problem, such that moving forward with a regulatory
change is appropriate?

2. Do the options under evaluation make sense? Are they clear, understandable? Will they

- achieved desired outcomes; i.e., improve compliance, increase environmental protection, reduce

regulatory costs, foster pollution prevention?

3. Can we improve upon these options, or are there other options that could achieve desired
results more effectively? ‘ '

4. What additional information and guidance would be necessary to ensure clarity and user-
friendliness?

-- Is the definition of “no free liquids™ clear?

5. What recordkeeping or testing do we need to ensure compliance, particularly with respect to
-disposal of wipes and rags in a municipal solid waste landfill, or meeting “X” under Option 1?

6. What special handling requirements, if any, do we want for disposables and reusables
managed off-site?

-- Should we require materials managed off-site under Option 2a to be transported in
closed containers?

14
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-- Must these containers be steel drums, or can they be of other materials so long as these
prevent releases?

-- Should these materials be managed at the receiving facility in closed containers prior to
entering the laundry or combustion process?

-- Should we also require the same for disposable wipes and rags sent to a MSWLE?

-- Should we require special labeling on the containers sent off-site?
7. Based on your understanding of the risk modeling work conducted to date; particularly the
assumptions, should“Y” remain low; i.e. 300 to 500 grams per day (or 9 to 15 kilograms per

month per facility) to account for the uncertainty in our data, or can it be increased above these
levels? Should “Y” be lower? If so, why?
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Appendix A
Summary of State Policies Governing Solvent-Contaminated Shop Towels and Wipers

A review of state policies regarding the regulation of solvent-contaminated shop towels
and wipers indicates that most states have similar management requirements in place. The
majority of states have developed their own policies (pending EPA action). However, a few
states have deferred regulatory decisions regarding the management of solvent-contaminated
shop towels and wipers to their respective EPA Regional office. Currently, all states regulate
wipers as a hazardous waste when they are contaminated with a listed solvent or exhibit a
hazardous waste characteristic and the wipers are destined for disposal. Forty-six states provide
regulatory relief for contaminated shop towels that are sent to an industrial laundry and
subsequently reused. The remaining four states (AR, ID, SD, and WV) regulate reusable
towels/wipers as hazardous waste if they contain a listed hazarous waste or exhibit a hazardous
waste characteristic regardless of whether the towels/wipers are being laundered.

The majority of state programs consider laundering to be a form of recycling and
subsequently exempt reusable shop towels from RCRA regulation, based on the state agency’s
interpretation of the definition of solid waste. Other states provide a conditional exemption from
the hazardous waste regulations for laundered shop towels. In either case, the contaminated shop
towels only are exempt from regulation if the following criteria are met:

. ~ The towels/wipers contain “no free liquids;” and
. The industrial laundry discharges to a Publicly Owned Treatment Works (POTW)
or is permitted by the Clean Water Act.

States have different policies on what constitutes “no free liquids.” However, the
majority of states stipulate the Paint Filter Test (SW-846 Method 9095) for such determinations.
Other specified methods include the Liquids Release Test (SW-846 Method 9096), the TCLP
(SW-846 Method 1311), and wringing (either physical or mechanical) to meet “no drip” criteria.
Only a few states identified wringing to achieve the “no free liquids” standard as a form of

“treatment” and it is unclear as to whether any state regulates this activity as regulated treatment.
‘Several state programs specify that obtaining the “no free liquids™ standard through evaporation
or intentional drying is not allowed.

An overwhelming majority of states require generators to send reusable shop towels only
to an industrial laundry facility that is either permitted by a POTW or is subject to and in
compliance with CWA requirements. In all cases, the burden of determining whether a

“contaminated towel/wiper should be managed as a hazardous waste is placed on the generator.
However, some state programs specifically state that launderers have an obligation to accept only

“ contaminated towels/wipers that meet specified criteria, otherwise the laundry will be considered

~aregulated disposal facility. Some states allow on-site laundering of towels/wipers by

" generators, provided that there is an agreement on file with the state that allows the facility to
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discharge to the sanitary sewer. Although, the majority of states discouraged on-site laundering.
In addition, at least three states require contractual agreements between generators and launderers
for the generator to qualify for an exemption from RCRA regulation.

~ While the majority of state policies are the same, there are some states with notable
variations including:

. Hawaii - Wipers must be managed as hazardous waste up until the point at which they
are laundered.
. New Mexico - Industrial laundrles are subject to permitting requirements unless the
wipers are place directly into the laundry process (i.e., within 24 hours).
e ' Idaho - Shop towels and wipers are managed as hazardous waste if they are contaminated

with a listed waste or exhibit a characteristic. Reusable towels/wipers cannot be
laundered unless they are treated to meet the specified LDR treatment standard for the
wastes with which they are contaminated.

. South Dakota - If a listed solvent is applied to a part and then w1ped off with a rag, the
rag is considered to be listed (because the solvent is “spent”) and must me managed as a
hazardous waste and cannot be laundered. If the rag exhibits a characteristic it is a
regulated hazardous waste and cannot be laundered. If the rag is contaminated with a
listed solvent that was applied directly to the rag, the rag is not considered to meet the
listing description and can be laundered without being managed as a hazardous waste.

Table 1 below provides a general overview of current state programs regarding the
regulatory status of solvent-contaminated shop towels and wipers. Table 2 provides more
specific information on a subset of state programs governing the management of solvent-
contaminated shop towels and wipers. :




Table 1: State Policies on Reusable Shop Towels/Wipers

State Reusable Wipers | Disposable Why Reusable Wipers Non-
Non-Hazardous | Wipers Hazardous
If Water Considered
Washed Or Dry- | Hazardous Not a Solid Waste  Exempt Waste
Cleaned (Qualified)
Alabama Yes Yes
Alaska** Yes Yes Yes
Arizona ' Yes Yes* Yes
Arkansas 'No Yes No
| California Yes Yes Yes
Colorado Yes Yes Yes
Connecticut Yes Yes Yes
DelaWare Yes Yes Yes
Florida Yes Yes Yes
Georgia Yes Yes Yes
Hawaii Yes* Yes Yes
Idaho No Yes No No
Illinois Yes Yes Yes
Indiana Yes Yes* Yes
fowa** Yes Yes Yes
Kansas Yes Yes* Yes
Kentucky Yes Yes Yes
Louisiana Yes Yes Yes
Maine Yes ~ Yes
Maryland Yes Yes Yes
Massachusetts Yes Yes | Yes
Michigan Yes Yes Yes
Minnesota Yes* Yes* Yes




Table 1: |

State Policies on Reusable Shop Towels/Wipers (cont.)

State Reusable Wipers | Disposable Why Reusable Wipers Non-
Non-Hazardous Wipers Hazardous
If Water Considered
Washed Or Dry- | Hazardous Not a Solid Waste ~ Exempt Waste
Cleaned {Qualified)
Mississippi Yes Yes
Missouri Yes Yes Yes
Montana Yes Yes Yes
Nebraska Yes Yes Yes
Nevada Yes* Yes Yes
New Hampshire Yes* Yes
New Jersey Yes* Yes Yes
New Mexico Yes* Yes* Yes
| New York Yes* Yes* Yes
| North Carolina Yes Yes Yes
North Dakota Yes Yes* Yes
Ohio Yes Yes Yes
Oklahoma Yes Yes* Yes
Oregon Yes* Yes Yes
Pennsylvania Yes* Yes Yes
Rhode Island Yes* Yes Yes
South Carolina Yes* Yes Yes
South Dakota No Yes No No
Tennessee** Yes Yes Yes
Texas Yes Yes Yes
Utah Yes Yes
Vemont Yes Yes Yes
Virginia Yes Yes* Yes




State Policies on Reusable Shop Towels/Wipers (cont.)

Table 1:

State Reusable Wipers | Disposable Why Reusable Wipers Non-
Non-Hazardous | Wipers Hazardous
If Water Considered
Washed Or Dry- | Hazardous Not a Solid Waste ~ Exempt Waste
Cleaned (Qualified) ' :

Washington | Yes Yes Yes

West Virginia No Yes No No

Wisconsin Yes Yes Yes

| Wyoming** Yes Yes Yes

*Note: Refer to individual state policies for qualifications.
**Note: Refer to Regional policies for qualifications.




Table 2: Summary of Participating State Programs

State

Description of Policy

Alabama

Contaminated wipes bound for laundering ad reuse are considered
products in use and are not solid wastes, and, therefore not hazardous
wastes. The state position is based upon the policy stated by Region IV.

Arkansas

Reusable wipers that contain a listed waste, are mixed with a listed waste,
or exhibit a characteristic are regulated as hazardous waste.

Florida

Reusable wipers that are laundered a: facilities which discharge to a
POTW or are subject to the CWA are not solid wastes and are not
regulated under RCRA. Florida also bases their policy on the Region [V
position. ‘ ,

Georgia

Laundered wipers are not regulated because they are being recycled and
used as effective substitutes for new products according to 40 CFR
§261.2(e). Generator storage prior to laundering is subject to the same
accumulation requirements as hazardous waste (§262.34).

Massachusetts

Provides a conditional exemption from regulation for non-saturated,
solvent-contaminated wipes. The exemption allows for wipes to be sent to
laundries without a manifest provided they meet the specified criteria. The
“one drop method” is used to determine what is non-saturated (i.e. a wiper
is considered saturated if a drop of solvent can be wrung out of it).
Saturated wipes must be managed as hazardous waste until they meet the
“one drop method”. '

Minnesota

Disposable rags must be wrung of all free liquids and managed as
hazardous if appropriate. Reusable wipes must be wrung to remove free
liquids and managed as hazardous waste on-site. If the wipes are sent to
an industrial launderer, the shipment does not require a manifest and the
laundry does not need to be permitted under RCRA.

Missouri

Contaminated rags used in cleaning and degreasing operations are not
regulated as solid or hazardous wastes when laundered. Rags used to
clean up spills are regulated as hazardous waste if they contain a listed
waste or exhibit a characteristic and laundering may be considered
improper treatment. Contaminated rags that are destined for disposal
must be managed as hazardous wastes if appropriate.
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Table 2: Summary of Participating State Programs (cont.)

| State I : Description of Policy |

Nebraska Wipers used for cleaning that are contaminated with listed or
characteristic solvents are not regulated as hazardous waste provided the
wipers are being laundered (recycled) and there is no free solvent present
in the wipers at the time they are sent for recycling.

New Jersey Solvent contaminated rags which are sent for disposal will be regulated

' according to the mixture rule and have different standards depending on
how the rag came into contact with the solvent and the type of solvent
used. If a hazardous contaminated rag is being laundered it is not
regulated as hazardous waste provided there are no free liquids. Any
storage at generator facilities prior to laundering is regulated in the same
.manner as hazardous wastes.

New York ‘Contaminated wipes are not hazardous wastes when sent to industrial
laundries provided they are not saturated (i.e., pass the Paint Filter Test).
Prior to laundering, all wipes must me managed in accordance with
specified accumulation standards. Generators must also file a one-time
notice under LDR when sending wipers to be laundered.

Virginia Contaminated rags that are intended for disposal are regulated as
hazardous wastes. Hazardous wipers sent to launderers are not regulated
as solid or hazardous wastes provided there are no free liquids.

Washington Hazardous wipes are not regulated as hazardous waste if they are
managed according to the established best management practices (i.e., no
free liquids, closed container, permitted laundry facility, etc.). Hazardous
rags that are sent for disposal are subject to regulation.

West Virginia Wipes contaminated with a listed hazardous waste or that exhibit a
characteristic are subject to regulation as solid wastes. Rags are viewed
as'spent materials and as such are solid wastes when reclaimed.




Appendix B
Results of Risk Screen Modeling
~ Background

In order to better understand the risks from disposing of solvent-contaminated wipes in an
unlined municipal solid waste landfill, a two partition (air/ground water) risk screen computer
model was used to estimate the risk coefficients for listed solvent constituents under different
scenarios. The models used were EPA’s Industrial Source Complex Short-Term /version 3
(ISCST3) for addressing air inhalation risks and EPA’s Composite Model for Leachate
Migration with transformation products (EPACMTP) for addressing ingestion esposure risks.
Both models have been peer reviewed and used extensively by EPA in developing regulations.
One thing different in this analysis, however, was the partitioning of the solvent constituents
between air and ground water to account for landfill cover after 24 hours.

Because there are literally an infinite number of scenarios, we chose several basic
scenarios to bound potential risks. These scenarios included 2 size landfills (small and central
tendency), 2 locations (wet and central tendency), 2 types of exposure risks (child and adult), and
two types of generators (small quantity generator (SQG) and large quantity generator(LQG)).
The different size landfills were derived from data obtained from several states, and augmented
with previous data collection efforts on landfill size. Location data came from previous efforts.
For a central tendency location, Lincoln, Nebraska was chosen. For a wet location, Houston,
Texas was chosen. We also assumed ground water exposure occurred 25 feet from the facility
boundary and air exposure 50 meters from the facility boundary. We also assumed that all of the

“solvent remaining after 24 hours would seep into the ground water.

A key parameter that had to be addressed was estimating how many wipes were used
daily and how much solvent was applied to each wipe. These data were derived by examining
industry data provided to us; i.e., number of firms using listed solvent and estimates of how
many wipes were used annually. We then did some basic calculations to derive an estimate of
how mnay wipes, on average, would be used by a “typical” small quantity generator and
“typical” large quantity generator on a daily basis realizing that no two facilities are the same in
terms of the types of solvent used, the number and types of shop towels, wipes and rags used and
the amount of solvent applied to each wipe. For a SQG, we estimated that a”typical” facility
would use 30 wipes per day, that a Kimberley-Clark Workhorse wipe would be used (the most
common wipe used by induustry in conjunction with solvents), and that each wipe would have
10.4 grams of solvent applied, or 1 times the weight of the wipe. For a “typical” LQG, we
assumed that 120 wipes/day would be used with the same amount of solvent on each wipe as an
SQG.

A summary of results derived from running the models assuming the above assumptions
is found in Table 1. These results represent the risk coefficients derived for the most liberal (low
end) and conservative (high end) of scenarios. The low end scenario represents solvent being
disposed daily by 1 SQG in a central tendency landfill located in average conditions; i.e.,




Lincoln, Nebraska. The high end scenario represents solvent being disposed daily by 1 LQG ina
- small landfill located in wet conditions; i.e., Houston, Texas.

These risks coefficients, in turn, can be used to calculate how many facilities could
dispose of listed solvent constituents without posing an unacceptable risks; i.e., exceeding a
Hazard Quotient of 1. For ground water, these results are found in the next to last column.This is
accomplished by dividing the risk coefficient for a particular constituent into 1. For instance, if
we divide the low end risk coefficient from ground water exposure for nitrobenzene (.1) into 1,
we can estimate that only 10 “typical” SQG facilities would be allowed to dispose of 312 grams
of solvent daily before posing an unacceptable risk. Similarly, no “typical” LQG facility would
be allowed to dispose of their nitrobenzene. As you can see, some constituents would pose
considerable risk, while others would not pose a risk at all. ‘

Finally, we tried to estimate the potential number of facilities that could dispose of their
listed solvent waste in @ municipal solid waste landfill. We currently estimate that only 6,000
facilities, primarily SQGs wuld be affected by this rule. Similarly, we estimate there are 2,500
MSWLFs nationally. On average, this derives estimates of 3 facilities potentially disposing in a
MSWLEF, with a maximum of 27 facilities disposing of their listed solvent waste in a MSWLF.

Using the 27 facility estimate, and comparing this figure to the results in the next to last
column, we are then able to determine if a potential adverse risk would occur. The last column
summarizes this exercise, with a (-) representing a potential problem, and a (+) not posing a
potential problem.

Because of the way the model has been structured, alternative risk coefficients can easily
be derived. For instance, if we reduce in half the amount of solvent an SQG would dispose of,
then the coefficient would be reduced in half. For instance, reducing the amount of nitrobenzene
disposed daily from 312 grams to 156 grams use by a SQG facility would derive a low end risk '
coefficient of .05, or .2 if the amount.of solvent used was doubled from 312 to 624 grams per
day.

Solving for “X”

Another analysis we performed involved solving for the amount of solvent that could be

* disposed safely without exceeding a HQ of 1.Table 2 presents the equations used to solve for
“X” and also to solve for “R” when we know the amount of solvent being disposed of in a
landfill. Table 3 presents the results of applying these equations for particular solvent
constituents and for different numbers of facilities sending their waste to the same MSWLF. The
far right column represents the amount of solvent for a particular constituent that could be
disposed before exceeding a HQ of 1. Similarly, the next to last column estimates the risk
coefficient for the same scenario, with any coefficient greater than 1 posing a problem.
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Thls report presents the results of an Agency data gathenng effort to better understand the a o

© use, and ‘management practrces of solvent-contaminated industrial shop towels and wrpers1 At : , :
. issue'is whether the current regulatory framework for solvent-contaminated industrial shop { , c

- ) ;towels and wrpers should be mamtamed or chan sed o address problems found durrng this data

| \ shop towels. and wrpers

o | The Current Regulatory Framework

' ort is not meant to comprehensrvely ,
es. for solvent-contarmnated mdustnal shop;‘. o

next steps in the Agency s process for potentr ly recon51der1ng the regulatory status of 1ndustrral

In the srmplest of terms a soltd w: a hazardous waste under RCRA 1f 1t is (l) lrsted

L .under 40 CFR Part 261, subpart D; (2) exhrwrtl one or more of the charactenstrcs of hazardous ; s
. ‘Yvaste identified in 40 CFR Part 261, subpart C,or (3) itisa mlxture of a solid waste'that is listed . -

© o in subpart D solely because it exlnbrts one or mor of the charactenstlcs of hazardous waste L

A. Vrespect to RCRA regulatory status of solvent contammated shop towels has been to defer.

-\_1dent1ﬁed in subpart C, unless the, resultant nuxture no longer exhibits. any charactenstlc of -
oy '?hazardous waste. 1dent1ﬁed in subpart C. (Se < N
-l,fsolvent 1s used in’ conjunctlon with a drsposable Mper or reusable shop’ towel that shop towel or. « S
.. wiper is.a hazardous waste when it.no. longer can‘be used. ‘As such the* ‘spent” shop towel or o
L _wrper must be managed“as a, hazardous waste because 1t contams a hazardous waste.

0 CF R 261 3(a)(2)) Therefore, when a llsted

However, because of the srte-specrﬁc natur f this 1ssue the' current Federal polrcy wrth /\"\ N7

- | . resolition of specrﬁc questrons to the’ EPA Regrons and States. This- pohcy was first' artrculated ‘L S
e 'm a’ January 23 1991 letter from Sylvra K Lowrance Dlrector Ofﬁce of Soltd Waste to Lance‘
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i ’For purposes of tlus study, shop to'l sar assocrated‘wnh matenals that are sent to an.

- industrial laundry for processmg and reus‘ and ‘Wlpers and rag are assocrated ‘wrth drsposable o
L rnatertals ‘ A I ‘ T




'R.;Miﬂe’r 'Dire‘ctor of‘New Jersey S«Hazardous*Wast Mana‘gement ‘D”i‘vision" where s’he'stated’:’
s We beheve that the best course of actlon is to make a more comprehenstve mterpretatron
in thrs rulemakmg context [solvent-contammated rags and wrpers] However, grven our . .
current resource levels: and competing: hlgh-pnonty projects, we cannot seléct a partlcular TR
, target date for the final evaluation of this petition [Krmberley—Clark and Scott Paper] In
e f;fthe meantnne Regions and States contlnue to use the current’ case-by-case s
- approach on thrs subject ‘

g '»fThrs pohcy was reafﬁrmed ina February 14 1994 memorandum to the EPA Regronal
waste management dtrectors from M1chae1 Shaplro, Dtrector Ofﬁce of Sohd Waste, statmg

Because there are many apphcatrons of- wrpers we cannot at thls tune make any generxc’ e
" statements that all wipers are hazardous. waste, or that all are not. A material thatisa .
e solid’ waste is by deﬁmtron hazardous waste if it erther 1) meets’ one of the lrstmgs in 40"

e b CFR Part 261 Subpart D, or 2) exhibits one or more of the charactenstrcs descnbed in 40 ‘
SO CFR Part 261 Subpart C. Because, therer are no explrcrt hstmgs for “used wipers” ift Part » "
26 1 Subpart D a wrper can only be deﬁned as hsted hazardous waste if e Wi er erther Fa

Wlper contains hsted hazardous waste is rmxed w1th hazardous Waste only exhrbtts a-
E charabtertstrc of hazardous waste, or is not a waste at all,'is dependent on site- specxﬁc
o factors this is not a new pohcy As a result, any determinations or interpretations .
_,i : "regardtng this drverse and variable waste stream should be made by the regulatory agency
(1 e., EPA Reglon or State) 1mplement1ng the RCRA program fora partlcular State Thrs

" has been our longstandmg pohcy to RN

. Most States have concluded that drspogable wipers- contammated wrth a hsted or . . :
. emstrcally hazardous\solvent should be managed as a haza.rdous waste, while reusable “>ff' o
shop towels that are industrially lauridered need o 1ot be managed as a ‘hazardous waste so long as’
- spectﬁed condltrons are met. These condttlons pnmanly require that the generator ensure that the
- shipment of shop toweIs to the: mdustnal laundry contains no free hqulds (as defined by SW-846
o ‘Method 9095, Pamt Frlter Test. ) ‘and the industrial laundry be permttted by the local POTW.: A o ‘;
- few States, such as Minnesota and ‘Washington, go one step further and requite facilities to,
Y. extract solvent from. reusable shop towels in order to. ensure that no free hqu1ds are transported
- «off-site; and also to ensure that industrial laundries meet the permrt requlrements of their local» i
o 'PO’I’W Industnal laundries also urge thetr customers to remove solvents from the shop towels L
RS pnor to bemg transported off—srte in order to meet DOT safety requrrements and in some cases ‘
L ’wthe permlt reqmrements from the 1ocal POTW : , N :

-~

S F or several years, mdustry, partlcularly the dlsposabie w1per tndustry, has requested and
";jeven petmoned EPA to. address the issue of whether current federal policy was over-regulatrng
he management of solvent contamrnated w1pers More specrﬁcally, concem has been expressed




drsposed of httle or no ns\ks to human healthand the env1ronment should exrst because very
- small or no amounts of solvent remain on the wrper However as‘described above these wrpers
- are regulated asa hazardous waste because they contam a llsted hazardous solvent constttuent ‘
o , The feedback that EPA has recelved on thi
' “efforts, and from industry representatlves in the Pnntmg Common Sense Imtlatlve has further s ‘. e
encouraged EPA to address tlns issue, and determme whethier changes are appropnate o

l .

| ,_-,Study Objectlves

o management practlces of solvent-contamrn ’ted ir s
L “respond more eﬁ'ectlvely to the dlsposabl pe manuf ” tur 'rs” concerhs that mstances may
i ‘exist where the management of solvent-contarnmated'v' 1sposable w1pers does not pose an- adverse
<o ¢ riskto human health and the: envuonment d((2 bette ﬁunderstand the 1mphcat10ns of State ST T
D, policies on the use and management. of reusable wels: From this effort, EPAwill = . P
L determine whether the current regulatory fram W Ak‘for solvent-contammated mdustnal shop s
-, towels and w1pers should bé maintsined or 1modified, r whether addrttonal data are strll 8 v

necessary to ﬁ.lrther understand and clanfy thl issue.: S I AU

'./‘ o

To achteve the above ob]ectxves thls eﬁ'o”' hasconsrsted of

St 1) collectmg data from a smal“ : ample‘ : mdustnal facxlmes on therr solvent and shop i
[ *‘towel/wrper use and management practtces, mcludmg ERNERREE '

T ‘l;;‘ '

V"" .("\

BN types and amount of solvent apphed' ﬂ1e shop towel
. types and numbers of shop towels used by the facxllty
‘o =" how the shop towel was managed on-s t_e‘j’aftervusag‘e' s j' |
:how the shop towel was managed ite, L g
the amount of solvent remammg‘on th hop towel 1mmed1ately after usage and
R 18-24hoursafterusage :
PR . whether any. removal technologres were‘used 'to \extract solvent from the shop
L e towel and to estrmate the efﬁc1ency of’ (that removal technology ’

% l1qu1ds o :
LT e “how' shop towel/wrper storage effected the
U R ftowel/w1per S et S -




RN

. There are three major f' ndmgs from tlus data gathenng effort
pe .k R - - 3
- ’“‘Fu’st, tremendous vanablllty exrsts in the use and management practlces of mdustry
e “"éregardmg solvent-contammated shop towels and wipers. A wide range of 1ndustr1es and a’
“large. number of ﬁrms hterally hundreds of thousarids, use solvents on mdustnal shop towels: and
"-wrpers F acxhtres VlSlted durxng this data’ gathenng effort included: prmtmg (both ﬂexographxc o
- and screen pnntrng), automoblle body repair,’ mrcraﬁ manufactunhg and maintenance, circuit . o
‘board manufactunng‘, and coatmg and adhes1ve testmg and ‘production. Other mdustnal sectors
S rdentrﬁed with srgmﬁcant solvent and- shop towel usage include furniture manufactunng and"
o automobrle manufactunng and marntenance .From the 17 factlmes v1$1ted, and from' the 9 51tes 'a -

: f. where data were collected we deterrmned the followmg o A

: BN
.7'

e The RCRA regulatory status of faclhtles v1$1ted mcluded small quanuty
e generators (SQG) and- large quantlty generators (LQG)‘ In some cases, solvent-

T - “contaminated shop towels appeared to be the prunary ba315 for a facrhty bemg
' classxﬁedasaSQG s c L e, SO

Reusable shop towels, dxsposable paper and drsposable cloth mpers all were
- found to be used in the site visits; sometrmes ﬁrms used both reusable shop towels:
and drsposable w1pers in therr operatlons ‘ RS =

. .:".,'
S

Approxxmately half the facthtles v151ted reported using thelr shop towels or w1pers 0
more than once before dlscardmg and sendmg them for off-srte management '
The number of shop towels or wrpers used monthly by these facrhtres ranged from_

a low of40 per month to. 2000 per month B U PR S

The amount of solvent used per month at sites v1srted was estrmated by fac1hty
' personnel athallonsto 55 gallons [ S

The amount of solvent placed on mdmdual shop towels and w1pers vaned from
very small amounts (a ﬁacnon of shop tOWel/wxper wetght) to multxples of shop
towel/wrper werght EEEER T ‘, o
Solvents used at these facilities lncluded the followmg components toluene zso-- -
! propyl alcohiol, methyl ethyl | ketone methanol ‘methyl zso-butyl Ketone, _ethyl

o acetate acetaldehyde acetone, d1acetone alcohol n-butyl alcohol propyl acetate |

xiv




B e A e o o o

s \ethanol and n-propyl alcohol

Cde Shop towels and w1pers were: managed off—_»_te at hazardous waste treatment ,’ R

SRR B J(mcmeratron) facilities, fuel blenchng/burmng for energy recovery facilities, and .
o disposal: fac111t1es, as well as mumcxpal Iandﬁlls 1ndustr1al landﬁlls and mdustnal W
D RO L 'Tlaundrles 5 AT e T e e . : Lo

5 Second comphance w1th Federal and State“ ules. 4 d:pollcles appears to be mconsxstent. A
TR Drsposable wipers that should have been man . ‘dv‘ 15.a hazardous Waste someumes were found RETRTN
o T totbe managed in the mumclpal solid waste stream. Slmrlarly, srtuatrons were found {orn made fr' R
known) Where saturated reusable shop towels shoul ‘have been wrung out to ensure that they B
" met the “no free quurds test requlred by St_ : condrtxon of exemptron from hazardous e
- U waste regulatlon Laboratory testing; found reusable shop towels to fail the. Pamt Fllter Test: when?,‘ SRR
TR ;‘ solvent was applied at 2 and 2.5 trmes the' werght of the'shop towel-- whmh many- facrhtres o
appear t6 do.. Slmrlarly, even if ¢ amounts of solvent are ‘applied. that -are less: than the above .
‘amount, the effects of. percolauon can ea511y ‘cause shop»towels i the bottom ofa. contamer 1o be
L > ~’{:f j completely. saturated and fail the “no free liquids” test, However, we do not know the extent of
R - this srtuatron A prevrous OSW. study also found srmrlar problems w1th solvent-contammated
B reusable shop towels and drsposable wrpers B

e

“ N . N " R A A Y I
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Thrrd ﬁrms usmg small amounts of solvent on thelr drsposable wrpers and small numbers R
- of wrpers probably do not pose an adve ! nsk to human health and the: envu'onment, but n
~EPA would like to conduct some addltlonal risk analyses to confirm the: specrfic chemicals 7
and amounts of no concern- from bot L AN 1gmtab111ty and -toxxclty standpomt. : Even wrth: :
~a small sample of facilities, situations were found where very. small amounts of solvent were . S
placed on, the w1per, and relatrvely small numbers of vaers were used da1ly Most chermcals ,.' ECEIT

Sy
- b

compnsed of solvents that would be erth, 1sted or charactenstrcally tox1c or. 1gmtable Most of o
these facrhtles also used solvent blends w1th’2 to 5 components (most of the components bemg o "‘.‘., o




S ;,'h‘a‘z‘ardous ,wa‘sie upon‘di‘scar 1):

Other Fmdmgs From Thls Effort . ; [

T

s T

. o "L\Solvent removal teehnology efﬁclencles Vary srgmficantly for dlfferent combmanons of

S solvents and shop towels/wnpers. As stated ‘above, some fac1ht1es voluntanly use solvent
SR removal technologles, while inother cases,, a few States requlre the use of the. removal

. ,,technology as acondition’ for reusable solvent—contannnated shop towels bemg exempt from RN
"' hazardous waste regulatlon Of the. technologres mvestrgated (both ina laboratory settmg and R

BN ithrough the srte v1srts) : : :

Vo

Centnfugatton is very efficrent wrth removal efﬁcrencres rangmg from 47 percent to 87
percent = . : ~ '

The mean removal effic crency for mechamcal wnngmg ranged from approxxmately 13

percent t030 percent for reusable: shop towels and drsposable paper wipers when the

- amount of solvent applred was at 2 timhes the welght of the shop towel/wrper The ; mean

‘removal. efﬁcrency for drsposable cloth wipers ranged’ between 1k and 56 percent The

, "mean removal efﬁcxency ranged from 7.5 to almost 19 percent at0.5 trmes the wexght of
the wrper/ shop towel - '

Al s a . - y

e ‘f° " The mean hand wrmgmg solvent removal efﬁcrency ranged ﬁ'om approxrmately 5 to 24
percent far reusable shop towels and disposable paper w1pers when the-amount of solvent
apphed was 2 times the welght of the shop towel/wiper. The meari rémoval efﬁcrency fo

. drsposable cloth wrpers ranged from a low of 1 6 percent toa hrgh of 68 percent at 2

o trmes the weight of the materlal o . , . R

, The mean removal efﬁcrency for screen bottom drums was only 4 percent for one
CIE expenment (usmg acetone ‘with multlple wrper types) and 28 percent for another,

‘ expenment (usmg VM&P Naphtha w1th a mper dlstnbutron eqmvalent to the\ ﬁrst

expenment) g L V T :

Hrgh volume air drymg is very. efl'1c1ent (prov1ded there isa rernoval technology such as': ‘ ‘
f a carbon camster to collect the solvent vapors) ' o ka3

1
S

ER Many dlsposable w1pers pass the qumd Release Test even when consrderable amounts of -
- solvent are applied.. Disposable paper wipers were tested usirig a laboratory protocol de51gned
.~ to évaluate whether or-not lxqurds ‘would be released when subjected to the overburden pressures K

" of.a landfill (SW-846 Method 9096, the Liquid Release Test) The test results. mdrcate that, at -

Ry .solvent/wrper ratios ‘consistent with' rmmmal solvent load ‘and/or the apphcatton of some removal

2 technologles solvent-contammated wipers would not be expected to release l1qu1d under landﬁll- ‘
hke condmons of compress1on More specrﬁcally, AR L




T Test for a solvent amount apphed that equaled \SOL'Vpercent the wexght of the w1per The

‘ ji‘beheve further data gathermg and analysxs are. desnable verithe next several months to both '
" support and vahdate those changes ‘These: short-term‘ fforts’ Lmvolve' B T

'drums) 0 further understand sttuanons under which™ T
i contamersn [ . o
S 3 Conductmg expenments to 1dent1fy pOs
o ;;contammated shop towels and, w1pers dontaxmng-g

o Smulaﬂy, any pohcy changes pro osed"‘
R fgvanous stakeholders These concerns mclude ‘

sl

i‘:encourage and foster use of pollutlon prevention”
. T f'reduce barners to safe hazardous waSte recychngj\ |

"t‘.

R

ce ,.All except one: combtnatxon 'o‘ olvents and dlspcsable w1pers passed the quUId Release"’,';v oAt

(ﬁ“
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d hop 'Towels and’ Wlpers
Data Collectlon and Analys:s

. "J‘T:I 0 Introductlon L
SETERTR Thrs report presents the results of a data gathenng effort by EPA to better understand the
"i‘;fuse and management practrces of solvent-contammated mdustnal shop towels and w1pers utlhzed

’;"'{“; framework for solvent-contarmnated 1ndustnal shop towels/wrpers is effectlve and should not -
L change or whether this framework can be improved in terms of (1) protecting human health and
L the: env1ronment, (2) reducmg the complexrty of a-generator’s decrslon-makmg process wrth
~ . respect to the management of these matenals, and (3) fostenng pollutlon preventlon where I
‘;Q;appropnate D S U S NS S AR

R The data gathermg effort descnbed in thlS report is not meant to comprehensxvely
Lo ;charactenze mdustry use and management practices for solvent-contaminated industrial shop
.‘towels and wrpers Rather this effort is intended to provide a “snapshot” of common: mdustry
e ";p,bractlces regardmg the use and management of solvent contaminated shop towels and wipers: -
" Bécause of the wide diversity of industry practrces and the muluphmty of- factors lnvolved a
‘comprehensrve charactenzatlon would be. cost-proh1b1t1ve and unnecessary for detenmmng the N~
" ’next steps in the' Agency $ process for recon51derat10n of the regulatory status of mdustnal shop T
- {‘towels/wrpers o : : S SRR

e ddr

e The Current Regulatory Framework

-

,:‘\A e

L

In the srmplest of terms, a sohd waste isa hazardous waste under RCRA 1f itis (1) hsted
S T“_under 40 CFR Part 261, subpart D, (2) exhibits one or more of the characteristics of hazardous. .
o waste Identlﬁed in 40 CFR Part 261, subpart C, or (3) it is a mixture of a solid waste that is hsted

o ing subpart D solely because it exhibits one or more of the’ charactenstlcs of hazardous waste A
dentlﬁed mn subpart C, unless the resultant mixture no longer exhrblts any charactenstxc of
‘.,“hazardous waste. 1dent1ﬁed in subpart C. (See 40 CFR 261.3(a)(2)). Therefore when a listed -
solvent is-used in conjunctton wuh (e, mlxed w1th”) a dlsposable wrper ot reusable shop
B 'towel, that shop towel or w1per isa hazardous waste when it no longer can be used As such the ‘ '. :' e
e L spent shop towel or’ wrper must be managed as a hazardous waste. 0

oo

e However, because of the s1te-spec1ﬁc nature of tlns 1ssue, the current F ederal pohcy wrth S

B '»respect to' RCRA regulatory status of solvent contammated shop towels has. been todefer ~ . ..
S ;resolutlon of spec1ﬁc questions to the EPA. Reglons and States This pohcy was first articulated: = . ©

. ina Ja.nuary 23,1991 letter frorn Sylvia K Lowrance,;Dtrector Office of Sohd Waste; to Lance S
L &R Mrller Dlrector of New Jersey’s Hazardous Waste: Management Dlvrswn where she stated

~ f-W e ‘beli\ev,e t’h‘at‘;the best couxse of acti‘on is ,to make a’ more'c()mprehensive interpretatton BRI




G ”;m thrs rulemakmg context [solve t-contamm ted rags and w1pers] However glven our Ly
. *current resource levels and cornp mg hrgh-pnonty pro;ects we cannot select a partlcular

- , ;thrs subject

| E‘ Thrs pohcy was reafﬁrmed ina February 14,,1 994 memorandum to the EPA Regtonal
t waste management chrectors by the Mlchael Shaplro D1rector Ofﬁce of Sohd Waste statmg

1

Because there are many apphcatl ‘ns of w1pers, we cannot at thls tune make -any* genenc ’
‘statenents that all ‘wipers are hazardous waste, or that all are’ ‘not. A matenal thatisa '
-+ solid waste is by definition hazardous waste 1f 1t ‘ rther l) meefs one of the l1st1ngs in 40
* CFR Part 261 Subpart D, or2) exh1b1ts oneé or'm ,re of the charactenstlcs described in 40
.. CFR Part 261, Subpart C. Becausé there are. noexphcn hstmgs for “used w1pers” in'Part -
”%261 Subpart D a\w1per can only"b ‘deﬁned as.llsted hazardous ‘waste | :th' > wiper erther o
SR | ‘ d U waste Whether ornota used o
- wiper contains hsted hazardous waste | xed w1th hazardous ‘waste, only éxhibits a -
characteristic of hazardous waste, Or is not a waste at’ all, s dependent on srte-specrﬁc
o factors; this is not a new- pohcy Asa result -any. deterrmnatlons or. mterpretatrons s
e regardmg this. dwerse and: vanable waste stream - should be, made by the regulatory agency
o (i.e., EPA Regron or State) 1mplementmg the RCRA program for a partlcular State Thrs
: ‘;has been our longstandmg pollcy T : , -

e

A As dlSCUSSCd later most States have concluded that 1spgs b_ w1pers and rags
' contammated with a hsted or charactenst1cally hazardous solvent should be managed asa.
hazardous waste, whﬂe teusable shop towels that ¢ are 1ndustnally laundered need not be managed
as a hazardous waste so-long as specrﬁed condmons are met. These condmons pnmanly requrre N
“ that the generator ensures that the shrpment of shop towels to the industrial laundry containsno .
“free liquids (as deﬁned by SW-846" Method 9095 Paint’F tlter Test ) and the industrial laundry
' be perrmtted by the local POTW. A few States; such as, anesota and Washmgton, go one'step
further and require facrhtles to-extract solvent from reusable shop towels in-order'to ensure that . o
“no free liquids” are transported off-51te, and also to ensure that industrial laundries- meetthe - S
permrt tequirements of their local POTW 1In other cases, industrial laundriés have’ arrangernents T
- with facilities (generators) to remove their solvents’ ﬁ'om the shop towels priorto being .
transported off-51te in order to meet the perrmt requ1rements frOm the local POTW

R

=

For several years,: mdustry, partrcularly the dlsposable wrper 1ndustry, has requeSted and
even petmoned EPA to address the' issiie’ of: hether ourrent federal pohcy was over-regulahng
. the’ management of solvent contammated if Str'lal w1pers More specrﬁcally, concern has been
expressed that many times only srnall arnounts of solvent are apphed to mdustnal w1pers, and by o
' the time the wiper is drsposed of, httle 0rno nsks 10 human healthand the envxronment should G ‘_11 S
‘ ex1st because very small or. no amounts of solvent remam on the wrper However as descnbed

t(/‘ .
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,fand from mdustry representatlves inthe Prmtmg Common Sense Imtratrve has further
encouraged EPA to address thrs issue. - . o T S

SYEIS Study Ob;ectlves L \,'T— - f T PR i 2

: The Ob_] ectlves of this study have been to collect and analyze data on the use and .

“rnanagement practrces of solvent-contammated industrial shop towels and. wipers in order to (1)

“ respond more effectxvely to the msposable wiper manufacturers concerns that'i mstances may.. .

'ex1st where the management of solvent-contannnated dtsposable wipers does notpose an, adverse =l

" risk 'to human health and the: envnomnent, and (2) better understand the tmphcanons of" State

pohcxes on the use and. management of reusable shop towels. From this effort, EPA will -

e _ determine whether the current regulatory framework for solvent—contarmnated industrial, shop

o ,f, ' towels and wipers should be maintained or modlﬁed or whether, addltronal data are’ stll o ’; , f" . ’i,
L neceS‘sary to further understand and clanfy this issue. Specxﬁc questlohs addressed mclude T

- 'What are the use’and rnanagement practlces of mdustnes usmg solvent-contarmnated
shop towels and wrpers‘? T R
Do mstances or srtuatlons ex1st where the management of solvent-contanunated T
L dxsposable wipers posé or does not pose an adverse nsk to human ‘health and the - ,f T
’ :envrronment‘7 Ifso to what extent? Cel T T s T
e ﬁ",;How have the States addressed the solvent-contarmnated shop towel and w1per rssue’?
. What condltlons are requn‘ed by the: States for the management of these matenals‘7 Are
g “*thesecondrtlonseffectrve" o T S

' {How effectlve are solvent removal technologles currently used by mdustry‘7 Can these :
' technologies. support better environmental management of solvent-contammated shop
S ,towels and wrpers by 1ndustry7 ' - :

c
s

0 P
1«%»48:;

e Data were collected prtmanly through site vrsrts and laboratory expenments, and

,‘ i supplemented by data provided by 1ndustry, prévious studres, and drscussrons w1th State and
mdustry ofﬁcrals‘ More specrﬁcally, thrs mvolved the followmg steps « :
. We conducted prelrmmary site v1sxts to 1dent1fy data we would want to collect to S
understand the use and management pracnces of solvent—contammated mdustnal shop S
towels and w1pers : , : ~ = o




. ‘_.f'L‘.,;;\'lrepresented the followmg lndustn ecto:s‘ ['nntmg, auto. body repatr ‘aerospace
SRR manufactunng and maintenance, circuit board’ manufactunng, Shlp mamtenance, and
ST coatmg and adheswe testmg and productlon Data collected mcluded '

RS "types and amount of solvent pplled to the shop towel/w1per S
SRR types and nurnbers of shop towels/w1pers used by the. facxhty RS
“u o typeof on-51te management of shop towels/w1pers Sl

. UL type of off-site: manageme of shop towels/wipers - S s -
e -the amount of solvent remauung on the shop towellwlper unmedlately after usage

" and 18-24 Hours after usage:..

E ,, ) f}j’removal technologles used (1f any) to extract solvent from the shop towel/w1per . ‘
. ‘- ' and estxmated efﬁcxency of that removal technology L A S

_‘:, ’\ :

- i’jareas assoc1ated w1th

4 o e " . ,, {, estlmatlng the- efﬁc1ency of removal technologles for dlfferent solvent/shop towel
PSSR T . rand mper combmatlons TS g * ' L

, Y e ‘. ‘estimating’ the evaporatxon rates for dlff ent types and amount of solvents on ; v

S R dlfferent types of Shop towels/wupers : -

R : t edttocause dlfferent types of mdustnal
I “"\'tshop towels/w1pers to fail the Pamt er Test (SW—846 Method 9095) B
“. 7 "% estimating the'amount of solvent requxred to cause dlfferent types of mdustnal AR

e -‘shop towels/wxpers to fa1l the quuld Release Test (SW-846 Method 9096) TR

o carcmogemc and toxxc nsks from exposure to,these chermcals U e "\7

e i . ’:~:We rev1ewed and analy‘Zed data pro\llded by mdustry, as’ well as prevmus stud1es

N v“conductedbyEPAmtlusarea R A I ""
3 We contaeted several State\and lo\/v ofﬁc to better understand whether comphance

" wasa problem at mdustnal laundnes in terms of acceptmg shop towels from fac1ht1es
"yw1th “freehqmds v a S IR A T

. 3 Remalmng Chapters of Thls Report

; Chapter 2 ( f\thls 'i-'eport summat'lzes the demograp‘ ics of 1ndustry use and management DRSS
pract1ces of solvent-contaminated shop toWels and wipers using'data collected through the 51te o
v1s1ts supplemented w1th data prov1ded by 1ndustry S i




e

Chapter 3 drseusses the results of addrtronal data ollected and laboratory‘expenments
j_condueted spec1ﬁcally assocratecl thh solvent-contaminated drsposable wipers, pamcularly as -
' they may affect or pose adverse risk to human health and the environment. Questlons addressed
. 'include such toprcs as’ ‘the extent evaporatlon impacts. the amount of solvent remarmng on

S drsposable W1pers after’ usage; the amounts of solvent necessary on a’ dlsposable wiper before it
O falls the quurd Release Test and the effects of short-term storage ina closed contamer

s

ks Chapter 4 drscusses the results of addmonal data collected and laboratory experlments
L specrﬁcally assocrated with solvent-contammated reusable shop towels. Questrons address

ey include such toplcs as the major . conditions or requiréments for the regulatron of reusable shop
. '-i‘towels by the States, the guidance industrial laundries provrde their customers, the absorptive .

o i capacrty of reusable shop towels before failing the. Paint Fllter Test, and’ the extent solvent from e

shopstowels percolates from top tobottom in a contamer. Lo o
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%Demographrcs of Solvent-C:, ntammated Shop Towel AT
: and Wlper User Commumty T A

A 1~<:.201ntroductlon A : - \

S Thls chapter presents data collected to. better understand the use ‘and management
‘ ”practlces of firms utilizing: solvent-contaminated shop towels and wipers. These data'were .-, -

collected during 17 site visits' in February and March of 1997, as well as through other sources:

. ’;«such as the Internet, and industry data.2 The purpose of’ these data collectlon eﬁ'orts is not to .

vl prov1de detailed. statrstlcally vahd estrmates of industry use and: management practlces for

o solve nt-contammated shop towels and wipers. Instead, the purpose isto prov1de EPA w1th an

I :overv1ew and understandmg of the followmg e fie

.,\'

R \*I"the types of mdustnes usmg shop towels and w1pers s
. . <, the RCRA regulatory status of a numberof fims - .~ *
- . 4 thetypesof shop towels and wipers used by mdustry '
. the functions supported by these shop towels and wipers : ,
., the on-srte and off-site. management practices for these. shop towels/wrpers
S athe number of shop towels/wrpers used darly or. monthly
-~ .-, ‘the types of solvents used by industry -
e ,, Lthe types of solvent-removal technologles used by mdustry

. \,»_ o \(_‘

l

The 17 srtes v1srted 1ncluded both pnvate and F ederal facrhtles representmg

*
rii‘

’] "ﬂexographlc prmtmg f e lscreen pnntmg I
. auto'body repair . - © .. =, s automotive maintenance:

. ;f,;;alrcraft maurtenance w7 . . e ship maintenance S
©Circuit board manufacture oL »Ei‘_aerospace equrpment manufacture
u;j‘-coatmg and adhesrve testmg and productron i

- L ;{ - o ] B

These’mdustnes are beheved to compnse the malonty of mdustnal appllcatlons of w1pers used
wrth listed or charactenstrcally hazardous solvents. (The automobxle manufacttmng sector is also
B s1gmﬁcant userof solvents in conjunctlon with shop towels: and 3 ‘WIpers. ). Of“the sites v1srted

- wdata were collected at mne SItes, and use practrCes were observed at the others Exhlbrt 2- 1

.

. - ‘Sometlmes solvent-contarmnated shop towel]wrper operattons -were exarmned at more e
;;jrf than one locatlon w1th1n each of the srtes or facllltres v151ted o ST ‘

i
\ P -'l

_ . 2 Addmonal data were prov1ded by the Amencan Automoblle Manufacturers Assocratlon
(AAMA)f the Screen pnntlng & Graphrc Imagmg Association International (SGIA) aconsultant
for the' Flexographrc Techmcal Assoclatlon and EPA’s Ot’ﬁce of Research and Development

. 2'-15‘:7

RGP AT o Swon st
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,fjsurnmanzes the demographrcs of the srtes vrsrted opies of the trip! reports fr these srte v1srts |

~ are provided in Appendrx A. ‘Material Safety Data:Sheets’ (MSDSS) that were provrded by these o ‘[< L
- Jfacrhtres for the solvents used with wipers-in their processes are provrded in Appendrx B. o

\rr;(_SpeC1ﬁc ﬁndrngs ﬁ'om tthese. facrhty site vrsrts are supplemented where appropnate by other

" hlndustry data sources, mcludmg the followrng AR ‘ |

i

. - The facrhtles vrsrted mcluded large quantrty generators (LQGs) and small quantrty generators

A - . €5QGs). with on-51te employment ranging from- 5-2200 personnel (However -most facrlrtres
Lo in industry using solvent—contanunated shop»towels and wipers are believed to be small

: Pl : ‘;,busmesses clasmﬁed as, exther condrttonally exempt small quantlty generators (CESQGs) or .
ST 8QE9 L T L e e e o
S | The average number of employees per ﬁnn(from a screen prmtmg and graphrc 1mag1ng AR -

S (i mdustry (SGIA) survey of 5 000 respondents was 15

T’ne dlstnbutton of employees per ﬁrm from a Flexographrc Techmcal Assoc1at10n v Avi‘, ‘ o
(FTA)survey of 63 respondents wast . RER T \ L
) Under 10 employees 3 p’ercent eI e
B - . .»10 050 <235 percent":‘;w, R TP S
S 51 1o 100 - -- 25 percent s o
K f | ‘,'Over 100 ’,f:;,.i-- 37 percent; ; ‘ |
'» ,propyl alcohol methyl ethyl ketone, methanol methyl tso-butyl ketone ethyl acetate
"’-butyl alcohol propyl acetate ethanol and n-

e consrstmg of two components w1th;at least orie component of ¢ach solvent bemg ks \f o
" petroleum naphtha. (Exhrbtt 2-2 summanzes the results of thls survey ) : ‘12 SR

' R * The Screenpnntmg & Graphlc Imagmg Assocratlon (SGIA) prmtmg rndustry survey o
: found the followmg solvents used most oft: ‘methyl ethyl ketone (1 8%), acetone: (27 %), AR

- o -:~.ffmost oﬁen ethanol normal,propanol and fast blends as well as acetates and water / -

L ,\\'; cleaners ‘ ¢ a SR : S : T S, :

| Woyen (launderable)

I




1 T A S 24 By e [l | L s Iy it

L, B

- , Nonwoven wood pulp/synthetlc ﬁber blcnd
Paper wrpers, and ' ‘ . S
Recycled cloth (Shll‘tS/SheetS etc. ) that are dlsposed of aﬁer usage o v:‘ff

I i

e L "{‘Dunng the sxte v151ts woven or launderable shop towels were found to be of the same matenal
o 'composmon (cotton), but varied in size. Disposable wipers on the market vary in both rnatenal
' T composmon (paper/wood pulp/synthetlc ﬁber blends and cotton/synthetlc ﬁber blends) and stze

T e 4:._W1per use: vaned wrdely at the srtes v151ted from a reported low of 40 w1pers/month to a
el ‘*reported hrgh of 2000 wipers/month. o o s
The SGIA survey of 5 000 respondents found the followmg usage rates ' ’
33% use between 1-25 shop towels/w1pers per day (20°- 500 per month)
a 33% use between 26 and 50 shop towels/mpers per day (520-1000 per month)
" 33% use between 51 and 100 shop towels per day (1020 2000 per month)

An automoblle manufactunng study found srgmﬁcant shop towel/vvlper usage wrth
ranges estnnated ﬁom 150 and 1, 832 per day ’ ,

. LSolvent extrac’non technologles observed or used mcluded
ST centnfugmg

S mechamcal wnngmg a.nd o

L using: screen-boftom drums, .

i Facrlmes used solvents and shop towels/wrpers for degreasmg and surfac e CIeamng L
- ~:operauons ‘ , _ ) , _

. :At the sites v1s1ted apphcatron of the solvent to the shop towel/w1per occurred pnmanly
L through spraytng, dxppxng or pumpmg . :

\

e Obsewed on-sne storage/management practlces for used wrpers mcluded closed contalners
BRI open contamers, or no contamer at all (1 e., stored onan open work surface)

e “:Reported dlsposal practlces for drsposable w1pers 1nclnded hazardous waste landﬁlls |
~‘incineration at: bOth mummpal 1nc1nerators and hazardous waste 1nc1nerators, and mumc1pal
,_’_,waste landﬁlls. FL LT e e , ’ ’

1\

P ~The automobﬂe manufactunng survey mdxcated that shop towels exther ha.ve the solvent -
removed pnor to laundenng or, in the case of drsposable w1pers are sent toa landﬁll

The FTA Survey reported most reSpondents usmg shop towels send them offsne to an e | .
mdustrtal laundry. One member did Teport they send then' d1sposable w1pers offsne to be B R
burned for energy recovery -t , o S

Lo
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2 1 Types of Solvents Used

T “The type of solvent used in mdustnal apphcatrons represents the most srgmﬁcant vanable
B } ) that;t'may require. environmental regulatron = the other important varidbles being the amounts -+ & . -
‘ -used.on each wiper and the number of w1pers used penodrcally by the facrhty Three mter-related ST
‘factors influence solvent usage: functional use, worker preference, and' new and better products S
. vw " markKeted by solvent manufacturers Solvents i m the ‘workplaceare used to clean equlpment clean
i S Cup small SplllS and ‘other applrcatrons There appears to be a direct correlation between the type
S i ef equrpment requlnng cleanmg and the type of solvents requrred to adequately ¢lean the
equrpment Some equipment may need strong solvent constituents, others less so: Worker :
preference appears:to be a significant factor in type of solvent Jusedge. since they are the ones who
. must ¢lean the eqmpment ‘They know first hand what products work or fail to perforrn o
adequately Similarly, solvent. manufacturers are marketmg new products in response to. user ‘

. concerns, mcludmg the need to better clean the equlpment as well as health and envrronmental

‘ oncems, 1.e. reductron of volatrle orgamc compound en‘nssrons :

: In order to better understand the types of solvents used in the workplace an. analysxs of
MSDSs for solvents most likely to, be used in, con;unctron ‘with. shop towels and wrpers was - .
conducted through the use of the Internet. As part of this exercise, we. 1dent1ﬁed the. MSDSs for
__ “solvents used in the target mdustnes (printers, automobile rnanufacturers, auto body r reparr and R
o - maintenance shops, furniture manufacturers aircraft manufacturers etc.) Most, if not all, of these R
fadilities 1dent1ﬁed a task (blanket Wash stripper, etc.) for which the solvent was intended; and
from these tasks a determination was made as to whether there appeared a strong hkehhood that
the solvents were. bemg used in conjunctron with shop towels and wrpers

P

Exhrb)t 2-3 summanzes the results of ana.lyzrng the MSDS solvent chemrcals frorn 7 8 o
facrlrtres found through the Internet search.* AAppendix C prov1des the detailed data used, to . ."73{ )
generate Exhrbrt 2-3 and-other related exhrbrts ) Thesé data are presented by mdustry, by type of
task ‘within the industry, and by hazardous waste determmatron Solvents can be classified asa:
.n;hazardous waste because they pose anr 1gmtab1hty ‘risk; toxicity nsk, or both an 1gmtab1hty and
) toxwrty risk. ‘Within. each. of these. classrﬁcatrons, such as rgmtable-only, the: solvent chermcals
T ”'Vfound in each MSDS were further analyzed to determine whether they would be classrﬁed asa
- listed hazardous waste, charactenstrcally hazardous waste combrnatrons of both or non-
hazardous e e T T ey

o

R

Bl As seen most of the MSDSS contamed chermcals that would be classrﬁed as’ erther R

fﬁ[;‘ - charactenstreally hazardous (1gmtable-only), of complex chemical mixtures that were both toxrc
7 7and 1gmtable Surpnsmgly, not one MSDS contained chemrcals that would classrfy the matenal

solely as a hsted waste because of 1gmtab111ty, ie., acetone xylene etc: . B

:‘a

l "Thrs search obvrously, represents a very small percentage of the soivent MSDSs m use

<




Apnn, ‘ gﬂsecto perforrmng blanket wash tasks
t, a and furmture manufacturers performmg coatmg/ staining operatlons dommated the use, of S
v oo ~1gmtable-only chenncals Sumlarly, a large number of furniture repair facllmes conductmg pamt
.. L removal operatlons were’ found 0 use: MSDSs contalmng complex solvent blends with - -
e chemicals that are: etther toxic,’ 1gmtable or bath. Only 2 of 78 facrhtxes in tlns data search used
K z“_jMSDSs w1th non—hazardous chemlcal blends*‘s-‘ R S ,

Exammed by 1ndustry, fac1ht1es w1thm e,‘

M Exhlblt 2-4 dtsplays the results of exammmg the MSDS"search by the number of chermcals 4 S
S found in, each solvent the number of facxhtxesusmg solvent blends: with tlns number ) S
IO ‘chem1cals and the average ‘umber of hazardous materials in the solvent\blend As. seemn,: the o

"~ majority (57%) of facxlmes used relatlvely ,,unple (fewer than three component) solvent blends

ERNS t,Thls ﬁndmg is consxstent wrth the observauon made during ’the 51te vrslts ‘ | '

Lot
s . \‘ < N N . R

S Exh1b1t 2 -5 summanzes the number of ‘tunes speclﬂc chemlcals appeared in the\MSDSs
I found through the Intemet search; and thelr RCRA hazardous waste clasification. As seen,
FREE toluene, methylene chlonde, mineral spmts methanol', petroleum dlstlllate/naphtha/ solvent
‘= .. acetone and isopropyl alcohol appeared the'most time: ‘with these chemlcals containing, less than
' “‘,ten percent of the. listed solvents therefore pnmanly belng classxﬁed as a ha.zardous waste
" because they are charactenstlcally hazardous' (1gmtable) ’Data provxded from a pnntlng sector L
" survey of 5, 000 facxlmes found similar results with' MSDSs contalmng MEK (18%), acetone
f‘f(27%), xylene (19 5%) toluene (20%‘) and nnneral spmts (25%) RS coo
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b 'and the: envrronment, as deﬁned by accepted estunates of chromc toxxcrty, carcrnogemcrty and
the potentlal safety rrsk from solvent 1gmtab1hty L

”g The compounds ldentlﬁed dunng the Intemet search and frorn the MSDSs provrded by
ndustry were. evaluated for. toxicity by researchmg the available test,. eprdemrologrcal and
oncologrcal data for. possrble toxic effects of each chemical.” The focus of this part of the effort -
was exclusrvely on chromc toxrcrty, qnot acute toxicity, since the concem is pnmarlly for long- ;
‘ term exposure as a result of disposal; and not work-place related health eﬁ"ects s Unhke acute ‘
f;ftoxrcologrcal concems, where numerical cutoffs have been estabhshed by consensus S e
tf»orgamZatrons,(no quantrtatrve assessment of the chromc toxrcrty was made: for this, analysrs
- ;-T‘Rather a'qualitative risk assessment was made to screen for solvent constrtuents by (1)

o \;estabhshmg a conservative evaluation criterion, A2) rev1ewmg all pubhcly avarlable hterature on -
- -the constituent, and (3) based on the apphcatron of the criterion, applymg alow, medrum or high =
b N\"'rankmg to the constituent: The followmg is-an explanatron of the cntena used to- assess each of ';
»:";v‘the chemicals and the’ concern values associated: ‘ c

Low Concern Thls concern level was grven to chermcals that exhrbrted very Sll ght

. " effects' on humans, or-if no human data are available; on ammals ‘For example chromc
L dermal irritation is an effect that is. annoying | but is i no way life, debrhtatmg orlife- -
s threatemng For example the compound may be reported to cause’ ‘dermal irritation;or
: repeated exposure to low levels of the compound in, drmkmg water may be: reported to be

e

3 o C A )

‘ Moderate Concern Any chermcal that affects maj or orga.ns of the body, but whose
. effects are reversrble in nature, was. assrgned a moderate concern value:. For example the -
g compound may be reported to cause cataracts, granulocytopema, and polyneuropathy, or S

7 Lfor example, exposure to the compound may cause liver damage." e o

— -

1 ngh Coricern: Any chetmcal that was listed as a p0531ble, probable, or known human
carcmogen by the Integrated Risk Information- System (IRIS), the- National Toxrcology
. Program (NTP) or the Intemauonal Agency of Research on Cancer (IARC) was assrgned“

-

Y - 5As part of thrs analysrs carcmogemcrty effects were also evaluated by researchmg
avarlable test eprdermologrcal and oncologrcal data : '

NN




- a hxgh concern If the substance ""_uses death zparalysxs is, ateratogen ot causesf ' g :
“ lrreversrble damage to the major organs of the ‘body, then thls chemtcal is undemably of M

' compound may have been reported to be a teratogen, transplacental carcmogen, equrvocaL
turnongemc agent or to cause neoplastlc effects i e :

Exhrblts 2-6a to .“6e summanze the results of tlus analy51s As seen, chemtcals found on the L

o “‘MSDSs and Internet search are orgamzed from low chronic’ toxrcrty to high chronic. toxicity. For T
R each chemrcal w1thm a partlcular toxrc1ty rankmg, avarlable mformatron is provrded on'the - SRR

o carcmogemc effects In some cases, a hrgh carctnogemc effect is found even though the chemleal'a o

N might have alowor medmm chromc toxicity’ ranktn ..Thrs contradlctlon occurs because a hlgh :

: ':. constrtuent As seen in Appendtx D for each constrtuent wher

ST = carcmogemc effect doesnot. necessary result 1n a hrgh t0XiC, eﬁ‘ectl and vxce-versa Sxmrlarly,

ot Classrﬁable refers to testlng not havmg been conducted to ascertam a carcmogemc effect

.‘\.{‘ ‘,,‘* l, ~

Snmlarly, thrs analysrs was. conducted for mdrvrdual chermcals, not blends of chenncals o

whrch are “noré commonly found:i in rndustry Thereforc, thls risk rankmg may underestunate the

real world” nsks of solvent blends found in mdustry LN TR e ,_ LA '

v'sed t0 quahtatrvely rank each
hromotoxmrty was evaluated an

In addttron Appendtx Dprovrdes the detarled 1nforrnat1o"

’;concern level H, M, or L) is supported bya bnef statement of the reasomng ‘behind the. choxce

-+ Where apphcable this ‘reasoning: includes the. sotirce of the specrﬁc information. Also a
L comprehensrve fate proﬁle ‘was compiled gtvmg the constrtuents endpomt and amount of
: ,{btoconcentratron when released mto the soﬂ water, or arr B ST

. ‘-4components of solvent blends (e.g
o «,mdustnal solvent blends for propertres other than "olvatron power such as altenng the volatrhty
- ¢ . of the mixture so, that it w111 evaporate slower or faster, ‘orto provide abrasrve actxon - While .
Con these cornpounds are not solvents they were consrdered in the evaluation’ for toxxcrty because of oo
7 the probability. that they' ‘would be present in the spent‘solvent blend. ‘Some of these compounds ‘

© are common food addmves, and as such were classrﬁed as low toxrcrty '

: afe

This analy51s contams man‘ compounds that one does not convent'onally thmk of as berng S
talc and’ paraffm wax) These compounds are mcluded in . "; doooo

- ! e . ;
g N B . LT RN . . . s - . . PO
,“J‘V ‘t P P ’q“ RN ) R L . P e

PN A

As seen, many constltuents were ranked low to moderate in te, 's of tox1c1ty rtsk o
‘ '  be-used: often by. 1ndustry (MEK, acetone,

hE ,"-»VM&P naphtha, xylenes, and- zso-p opanol) However, constrtuents used in solvents also tend to RSN
- beignitable. Stated drfferently, 4 conistituent,can have a low toxicity risk, but a high 1gmtabrhty W T
+risk. Exhibit 2-7 sumfnarizes the'results of |
e }found in Exhrbrts 2-6a to 2-6¢. As seen, many. of these l;gmd constrtuents have alow flash pomt
o Atissue, however is the flashpomt assocnated wrth solvents on’ mdustnal shop towels and .
‘- w1pers Current RCRA rules assoc1ated w1th 1gmtable solrds state that. the matenal must be -
L capable under standard temperature and pressure, ‘of causmg fire through frtctton absorptton of

exarmmng the flash- pornt for many. of the constltuents




" Chemical

Solvent G

etone <o 67-64-1

F o 64742-94-5{* 3
"’Tnchloroﬂuoromethane (CFC-I 1) 275694

-

Tsobutane” .. - L ',,'75~2_s-5‘1r‘

- Medium Alxphatlc Naphtha R 64742 88-7

T Propylene Dichloride - - © ..~ 7 563-54-2-

‘Méthyl Ethyl Ketone =~~~ " *.: - 78.93-3
L -Propanol -

 Isobutyl Aléohol = = . . . - 78-83-1
*- -Siliconr Dlox1de Tenooo T T 7631 869 '

© 0. _neButamol . . . L " 71-36- 3:
S VM & PNaptha Sl 8032:324
- - Calcium Carbonate . R . 471-34-1

) -0 N-butyl Acetate . | - o ©123:86-4

. ‘Titanjum Dioxide .~ ' 13463-67-7
" "Cyclohexane' . - . '10-82-7 .
: Lo e 6T63-0
. Heptane g o \ . 142- 82-5' SR
" Hydrogen Sulfate Sodmm Salt o 1847-55-8'

- Propane - y oo e 74-98-6
? «;Nitrogen o] T 7727 37-9 .-

Exhlblt»2-6a SRANUOLERC
Low Chronlc Toxn:lty‘ R

cinogenicit
" 'Low

Not ClaSSiﬁaSle'

' Not Classifiable® -

. Low.
Low
Low-
Low j

- Not Clasmﬁable*

‘ -Not Classifiable* :
. Not Classifiable*

"N.ot Classxﬁable"‘l :,‘
Not. Class1ﬁable* e

- Low ..

. Low
Low

ngh (quartz); Low (others) -

"+ Ethyl Benzene - SR 100-41-4 - ..

:“”.“Xylene‘f e T RN 1330-20- :

© Mexylene o0 108-38-3" .,

" “'Nonylphenol Sm‘facant C . 68412-54-4

- ¢ Isobutyl Isobutyrate S 97-85-8 L

.~ Stoddard Solvent - a0 8052413
" Petroléum Mineral Oil : . 64742-06-9 -

)\ .- Petroleum Distillate. . -8002-05-9

Methylcyclohexarione: ~ . 1331-22-2
; White Mineral Oil cT T 8042-47-5

~ . Aliphatic. Naphtha L 64742-89-8
. WorumDPM . - 34590-94-8

L non-Phenolic’ Ethoxylates s : 26027—38 3°°
“Solvent Naphtha ‘;‘r N 64742-95-6 :

“Phosponc Acid e 7664-382

- Ethylene'Glycol . N [\ ) B

(CFC-113) .. S
- 112 Tnchloroethane AT 79-00-

N

<11 712,3,4-T etrahydronaphthalene o '1'19;64-2 g
/_':Chlorobenzene f T .~ 108-90-7-
- ,1,2- Tnchloro—l,z,z-mﬂuoroethane' T 76-13-1, ‘

HEN

| No; Classifiable*

Not Clasmfiable"l )
" Low
- Low |

Low
Not Classifiable*
Not Cla551ﬁab1e"' :

Low».»

Low> .-

Lew .. =

. Low. -

" Low -

- Low
‘Low -
Low'

Not Clasmﬁable* ’

Low

Low .°°

" Low

Not Clasmﬁable* \

S0 U EthylEther o . 60207

" “Methyl Isobutyl Ketone s 1084101

O Pyridine . U 110:86-1

iCresylicAcid .. . 1319:77-3

m-Cresol -~ =~ Y 103_39_4
. p-Cresol - S 106-44-5 ¢

"~ /Low
-Low .
S Low -

.High .
Not Established -
" Not Established -
" High

.+ High

' Not Established

Not Established
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, .’ ‘x 124 Tnmethylbenzéne

 ] g Turpentme B

o

P 2- Ethoxyethanol

o Qh"efr’rl‘icg],- e

Chemlcai S
2 Nm-opropane

.*r*, N

Exh1b1t2-6b R
L 1\owtoModerateChronlc"‘I‘oxncxty

RS o ég'""
1412786 o

"Et‘hyl"Abefétez ) S
7697 37-2 ‘ :

. Nitric Acid.
Cyclohexanone
Ethyl toluene '

Low ‘

a‘r'c nici
‘ : ;' Net, establlshed ‘
8008-20-6{ e Not estabhshed L
17817 ;High'
Co11-762 Not estabhshed E
7'8006-64-2 . - TLow .
Butyl Carbamate o 35406-53-6 RS Low o
Hexane . . oo o ' UHO-54-3 Notestabhshed
Ethyl Alcohol ~ - . I S 5 '
Tnchloroethylene L J;79—01 6.
- Carbon Tetrachlonde L ]56—23-5/ -
ortho-Dnchlorobenzenc o ' 95250-1-
oCresol ~ ... .- o T
+Carbon’ Dlsulﬁde f S

Qhemxca!

~ Benzin ‘»-} -
Kerosene L
DOP

"2 Butoxyethanol

. ngh

, “High' . .o h
Not Classxﬁable*
- .High -

o ‘;Not Establlshed

g Not Estabhshed

‘ g 110-80-

® Denotes Not classnfiable as to human carcmogemc1ty

d Chémléa! R
Mmeral Spmts

: 742-48-9;,‘*}
108- 88-3;.1

NotClassxﬁabler




N El 1 l-TncHoroethme

' Chemical
 Benzene -~ .
VJTetrachloroethylene L

sopropanolamme PRG a
Methyl Ethyl Ketoxnne‘ .
W Nltrocellulose '
Sodmm Chromate., . .
L Hydroxypropyl Cellulose
“Hydrocarbon Propellant

.etheér acetate -

P -Isopropenyl-l- 3
'Methyl-Cyclohexane

)y

L ijropylene Glycol monomethyff, .

71 556

. ?;*iDenotes Not classﬁable as to human carcmogemcxty

'

71-43-2
1 127-18-4

;7664—41-7 RN
67561 .

$75-09-2

. 75-569

- 108952 .

©25154-52-3

1 78-96-6

- .96-29-7

. '9004-70-0 | ¢
CT7775-11-3 <0

0 9004-64-2" . .

| 68476-86-8

108-65-5

536-59—4

~* Denotes Not: classxﬁable as to human carcmogemcxty

s

" Not established !
. Notestablished =~
, »N.ot‘esfablishgd

. ExhlbltZ 6e S
High Chronic qulclty e

High
High-

N

‘ Not established -

Not estab‘hshed'f‘ ‘

ngh
High"

Not Classifiable* =
“-Not established . - -
Not established

-'High
High

~
o]
-y
\

Co2a7

‘ \Not established -

. Not established.

.
)
N
o
i
kel
e
7
.




Igmtablhty of Sol,‘ Znts\ us o

: Asohd waste exh1b1ts the charactenstxc of 1gmtab1hty 1f .: ' R : e

. [ ] It isa hquzd other than an aqueous solutlon contammg < 24% alcohol by vqume and it has o
, . *"aflash point < 60°C (140 °F), as. deterrmned by aPensky-Martens Closed Cup’ Tester using the - .

. test method spec1ﬁed in AST™M Standard D-93-79 or D-93-80, or a Setaﬂash Closed Cup Tester, RN
o vousing ‘the tést méthod spec1ﬁed in ASTM standard D-3278 78, oras- determmed by an equxvalent
< .0« test method approved by the Admlmstrator under the procedures set forth in ‘Secnons 260. 20 and IR
S 26021, ( 40 CFR 261 21) B R S PO R S T

[ N

vt chemic'gifjf © .- =0 | cASNumber . | Flash Point |

v

, VoL

o 124-Tr1methylbenzene 95-63-6 48degC Ll

,‘ 5. Ethoxyethanol Lo f R i " 110‘80‘5 40 degC | R
o Z*Nitmpropahé 79-46-9 28 deg c (
l2propanol T T ] ere30 b T2degC |
“lAcstone o o v L 6764l | 20degC [

) Amrnoma : | 7664-41-7 = | lldegc " ‘

| Carbon dlsulﬁde(f L asas0 | -30deg €

o [oyelobeane o | 087 | 8degC

Cyclohexanone* " - 108-94-1 - 46degC e

G| Ewleeme T o | L7860 | ddegC |
Ethyltoluene P L 611-1443 39 degC 5 \ :
“ VEthylether - Do 60297 7 |- 0degC | -

< o

C|Etyideool - | eers
- [Etvenzene [ woaie | isdegC
Cfmepme ] wes | -adesc |

1ddegC |




T T 8T T T A o, S W S/ b S g e
e L R T T I R O R i

I

SO 8 O R L e et

éli;éxﬁ'ie’nlﬂ _

| CAS Number.

- HydrotreatedHeavy Naphtha

wdegc |

= x?Isobutanol (n-Butanol)

71363 |

35degC

SINE .Isobutyl Isobutyrate :

[ o758

B ‘,"Isobutyl Alcohol

78831

28degC |

o Kerosene

| 8008206

. M-xylene .

© 108:383 |

_ 25degC |

: iMethanol 7« ";.

67561 0|

12degC

T ) flMethyl ethyl ketone (MEK)

78-93-3. |

_TdegC . |

. | AMethyl 1sobutyl ketone

108-10-1 -

;) 'n-Butanol

71363 |

3 5 deg C S

| Nebutyl Acetate

123864

e .:'Petroleum Dlstlllate

S
P

- 8002:05-9 |,

<353 degcf}\"_;_i

j‘ ;Propylene Glycol rnonomethyl ether acetate‘:' ,‘

| aesess |

‘”!'42 degC

o Propylene Ox1de

75-56:9 - |

37degC |

. ’,r,‘j"‘Pyndme ',

110-86-1 - |

- 17 deng N A

; ;Solvent G

64742945 |

X 40 deg C e g

. 'Stoddard Solvent R

| 8052413

R 41'3.36;deg (5 \

o Toluene }

108-88-3

T4 \'de}gi(f

i 'V'r?”'rj"VM& PNaptha :

8032324 |

Ll ,Wet Nltrocellulose

' 9004-70-0 - |

j ,‘.;“4d¢g'1¢ﬂ o

U 25degC, |

B ST I

1330207,




S morsture or spontaneous chemral hanges’ an“:,p, hen 1gmte ! Hurn oa,vrgorously and <
f - persrstently that it creates a hazard.” (See 40 CFR 261.21 (a)(2) ) Most States appear-to address
o this issue by requmng facrhtres to pass the ‘o free hqulds” test for solvent-contammated shop
e ‘towels and wrpers At 1ssue is whether the absence of free hqurds is- sufﬁclent to preyent self- e
' ‘-‘Azrgmtron B U ,»,; ‘ ' ' s S

L “'-,'2 3 How Much Solvent Is Placed on a ShopTowel/erer" e e

NS placed on 1ndustnal shop towels and Wipe s
. -and measuting the dry. shop towel/wrper, and then after solvent ‘was’ apphed by the worker to the
. ' shop towel/wiper to denve -a ration of solvent to dry wiper welght As seen, there is w1de m,, e
S vanabrhty in the amount of solvent placed on: shop towels and wipers. Some of the fac111t1es )
< visited place relatlvely small amounts of solvent on the shop towel[w1per a01tol wet to dry
R a‘;wexght ratio, while others ‘had. between 2 and 3 tunes the solvent to dry werght ratio.- One facxhty
S .completely saturated their shop towel havmg a'ratio of 7 to
manufactunng sector studyf of 4 assembly plants found ratios’ of‘from 0.3t0 l t0:1.95 tol per .
 “'vehicle with the: low ratio derived bécause the- “ame'w1per was used oi 5 vehrcles wlnle only one
L wrper was used per vehrcle to derarve a high solvent usage ratro (1 95) ) : ~

B >’j2 4 How Many Wlpers Are Used Penodlcally by a Faclhty"

o jllthe frequency or. number of times a worker and fac1hty must utlhze a w1per in the course of - S
L busrness operatrons Data collected dunng ‘the site V1s1ts found the number of shop towels/wrpers ': \\" Lo

K 5 00() respondents equally d1v1ded between

o -/ 1 o 25 shop towels/wrpers per day (20 -500 per month)

|

LN “ - .ot

Exhlbrt 2 8 summanzes data cd‘llected from the srte VlSltS regardmg the amount of solvent
7Ihese amounts were calcylated by first we1ghmg

Data collected from an automoblle s

T

Two ﬁndmgs emerge from these srte v151ts‘ : .1rst, no trends 1n solvent apphcatlon rates to

“shop towels/wrpers were found across mdustnes, as much as wrthm somé industries. The prmtmg
“jsector sites visited had a solvent apphcatron rate of between 2to'l and 3 to 1. The’ alito, body o
. - repair had solvent appllcatxon rates at the lower end as did the other. sites vrsrted However
- within a particular facrhty, there drd appear t0 be trends in'solvent apphcatron rates, the most
. likely reason being that tasks mvolved in usmg ‘solvents i in conjunctron with wipersare | - -
" . production-oriented, and. therefore | repetltlve in nature. (Some of this 1s«borne out later in -
- J_Chapter 5 when we drscuss solvent-removal efﬁcrencres) o b LT o

N LS T K W N
-‘ e R . . Ty | . N

Another 1mportant factor potentlally 1mpactmg the adverse nsk frorn drsposable wrpers is |

used varied from 40 to 2000 per month. A pnntmg sector survey found about one-t_hlrd of the

261050 shop towels/w1pers per day (520 1000 per month) . Co R L L
51 to 100 shop towels/wrpers per day (1020 2000 per month SRRt S T )







Slmllarly, the s tlmated numbe ‘of shop els‘ used' daily i

on each veh1cle, wrth one pl‘ant havmg operating practlces where only orie shop towel was: used

" oneach car before dtscardmg, and anotller plant havmg operatmg practices where the shop towel "
was reused untll it was- completely du'ty We also were not able to correlate the relatmnshrp .

between mper/shop ‘towel usage and generator status i e small quantrty generator, large e
quantlty generator oL oo . ‘ .

Conclusrons T )

.

‘ As observed, there exxsts a tremendous amount: of vanablhty 1n the use and managernent
practrces of* firms utrllzmg solvents in conjlr i tlon w1th shop towels and wrpers In fact no two

firms appear to' have identical use and managert
solvents used type and number of shop towels/vcnpers used per day, etc. - .

} in the AAMA study ranged from :’1" | L
150 to 1,832, Agam, this wide vanabrhty was drrectly rélated to the number of shop towels- used T




.. 3.Solvent-Contaminated Disposable Wipers =~ -

, Thls chapter dtscusses the results of addmonal data collected dunng the 31te VlSltS and REGE.
data generated through laboratory expenments assocnated w1th solvent-contammated dlsposable o
w1pers R / ‘

A

- A key hypothesrs put forwa.rd by the’ dtsposable w1per manufacturmg mdustry 1s that S
some fac1ltt1es only use small amounts of solvent on: dtsposable wipers, and by thetime the w1per H
" is.discarded, very httle solvent if any, remains ‘on the wiper. To test and understand th.lS B
hypothesrs better we evaluated the followmg demographtc 1ssues ‘ Lo
:What types of solvents do mdustnes use in conjunctton with shop towels/mpers" Are
. ‘these solvents hsted hazardous wastes charactenstlcally hazardous wastes, or:
- combmatlons of both’? B : e
, ~:,:What chemlcals appear to be used most often in solvents‘? How many chermcals appear to"j"‘ fﬁf .
’ au-‘,be found on a Matenal Safety Data Sheet (MSDS)’7 : B
- ‘-V?“What do we know about the potenttal rtsks for these chermcals‘? To what extent are they af ;
S potentzal health hazard or safety hazard" -:-’_, ST e
, ' lﬁ:What is’ ‘the vartabrhty in the amount of solvent placed on mdustnal shop towels/wxpers7 <
e “:Do any trends ex1st by mdustry or facthty” N 7' A
. . ﬁWhat is the vanabrhty in the number of shop towels/wrpers used darly or monthly at
( "‘"fac1ltt1es v151ted or from data prov1ded by 1ndustry‘7 o :

Aspresented1nChapter2 S | » i'. ‘_:
Solvents reported to’ ‘be used mcluded toluene, zso-propyl alcohol methyl ethyl ketone
ﬁ’;:methanol methyl zro-butyl ketone, ethyl acetate, dcetaldehyde, acetone, diacetone . .-
‘ ‘f:f.é alcohol, n-butyl alcohol, propyl acetate, ethanol, and. n-propyl alcohol,” As used these
~S0 lvents are both hsted hazardous wastes and charactensttcally hazardous : :

AN

Prevalence of constttuents in solvent blends dlffers by mdustry, but certamly 1ncludes
o petroleum naphtha, methyl ethyl ketone, acetone, xylene toluene, rmneral sptnts, ethyl
alcohol and n-propyl alcohol Most MSDSS list more than one: component i

\‘ .

The solvent components 1nvest1gated run the gamut from low to htgh toxmty and
carcmogemcrty, although the ma)onty are c13551ﬁed as “low tox1c1ty : '

,r’r\ N




-

: 3 1 How Much Solvent Evaporatlon Occurs On Wlpers" o

]
. ;‘"(«(»‘
N

’;Usmg both the data collected durmg f:‘fte visits’ and‘data prowdedfb Undustry, the number '~ L
of w1pers used vaned from 40 to 5500 mpers per rnonth F—

Sect1ons 3 1-3 3 answer these three questlons ,‘ Sectlon<3'>4 dlSCl.lSSES the overall ﬁndmg

,,‘, oy ’ i
. ! oy Y .

, t normal A
temperatures and pressures. In an effort to understand the extent evaporatxon occurs on solvent- L

A ma}or charactenstxc of solvents is. thelr volatlhty, or tendency to eVaporat :

. sxte (TG2 1/ l) hlgh evaporatlon occurred when a' consnderable amoun of solvent was apphed as '
.owell: Conversely, at other sites, very httle evaporatlon occurred ThlS result ‘was somewhat ‘
‘ surpnsmg, but can probably be explamed by such factors

as the type of solvent blend used i ’e‘ | o |

the wxpers using 1 the Pamt Fllter Test (Method 9095 ‘
Physzcal/ChemzcaI Methods SW-846),‘;, In thls test, W1pers contammated w1th measured wexghts
. of solvents were placed in comcal pamt’ﬁlters, suspended in rin tands The ratlo of solvent

welght to w1per welght was mcreased mcrementally untll solven 3

Exhrblt 3 3 presents the results of these evalu' gons. These data’jcl"earlv‘show ;thatthe el

.‘,{’\’ - . K
SoeoLs TN




e f”most' absorp‘uve dlsposable product tested) and there appears to be httle if' any, drﬁ'erence

= ‘;between solvents. The 1mphcatrons of these data are that wipers used wrth solvents at -

solvent/mper welght ratios well within the range. seen in industrial practice may- contam ﬁ'ee s

o hqurd and that apprecrable amounts of solvent may accumulate mthe bottom of storage
: contalnerst _ BCRE : ‘ :

. 3 2 How Much Solvent Can A Dlsposable Wlper Hold Before Fallmg the quulds Release
Test" ‘ : S | : ,

e Samples of drsposable pam w1pers were tested by SW—846 Method 9096 the quurd
SRR V'Release Test. Method 9096 is a laboratory test designed to evaluate whether or not hqulds "wrll

*be released from sorbents when subjected tothe: overburden pressuires of a landfill.” In th1$

S procedure a sample contammated with a known amount of solvent is placed between two

_y stamless steel supportlng screens, with a plston on one side and filter paper on the other srde

R 50 ) psi is apphed to the sample for 10. minutes. ‘Any release of solvent to the- ﬁlter paper.is ,

‘conmde‘red tobe a matenal failurs; and-is indicative of potentlal release under landfill condltlons

e ’.Dlsposable _m wipers were not tested with Method 9096 because all of the other expenments

’ ‘F‘w1th these materrals had yielded results so variable (varymg w1th the method and ‘matetial‘of *

i "~constructron),"that this rnethod of testmg was not expected to yleld results that would ) T

fdemonstrate any trend S , L /

/e

A

o erer samples were tested at'a solvent burden equlvalent to 50% of the werght of the

A w1per If llquld was released at thrs concentratlon the' sample was retested at a solvent burden ;,
= kequlvalent t0.25% of the’ weight of the: Wlper If llquld was not released the sample was retested: - 5

" ‘at a solvent burden equlvalent to 100% of the wiper. Welght All tests Were run in dupltcate The -
data for all duphcate parrs were 1n complete agreement Exh1b1t 3-4 presents the results of these o
valuanons R : : :




E . ,Percent Change in Amount.of ‘Solvent Remammg on Dlsposable‘w‘lpers" k

, (18—24 Hours after Use) (Open Contamer/Stored on Shelf)

. | Site/Sample .~ Solvgnt' Type %‘fgolvéfx“xtr s ;
| No o +| Evaporated. )
N T e e

e 3 ) BR308.

w2 | PlasticPrep | - WypAll | 241

3| PasticPrep |




\Exhlbxt 3-2

Percent Change in Amount of Solvent Remammg on Dlsposable Wlpers

(18—24 Hours after Use) (Closed Contamer)

Cal 1}‘., ’

© | Site/sample
N

‘ ‘Soij(ént Type |

W-iper T
. Type .

| Beginning
| Amount -
| (Grams) .

| Amount :f‘
.Rem'aimfng‘“
| (Grams)

, % Solvent

Evaporated

Lv‘,".

 WypAll

4238

1.0 -

1 wypAll

35.0

- WypAll

350

9

BECTRE s

- WypAll

337

6

98

. WypaAl

"»36‘.7A ‘

10

97

Xylene

Wypall

- ‘3-3‘.0;' '

9.7

40

NN

i . . Xylepe

WypAll

. 309

1550 |

50

Xyl“e:né [

| wypAl.

31

133

’ ‘-Xylene

L WypAll

‘ ,X'ylefx‘é‘ S

- WypAll

164

| Toluene .

| wypan -

Toluene

| wypall

- Toluene

- WypAll

100 -

. - \, s R
Toluéne .

_ WypAll

L 100

oMER

h Kimwipes o

S0

MEK

i ,K:mw1pes R E

BT T

MEK

K1mw1pes

: KLmWIpes s

oo |e

MEK,,

- K1mw1pes"

00|

Liacquer

Hanykon;

' Towels .

95

1% S

‘Washup

s

»

106

9.0

s

13 N

r
¢

108

» .

1180 : :

130

o’

LT

287

'”-’,}5 iVj

29

550
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s

- Results of Liquid Release Test

Liquid Release Te‘st~ k

SolventType .

“Kimex

Klmwlpes

Workhorse

Yoo

50%

|100% -

25%

50% 100%

25% : ’50%1

| Acetone -

: “pa'ss‘

~ pass : pass .

h Lpéss

‘MEK

pass |

, :VM&P Naphtha

| pass

g Isopropanol

| pass.

o :Methylene Chlonde

’,paéé

'

‘pa;ss :

-pass

pass

pass |

{'pass | pas

T

pass |

;i)a’ss; ‘

pass | pass

. 120050130, wiviv, -
| VM&P/IPA/MEK

: pass.

pass

‘pass

| pass |

pass |

.
-
f
P
N
o

=
s "

3
»
Sy
'
R
-~
R
i

'
\
1
o
S “
).

- S
~
W
o
N
N
;
N i

100% -

pass
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: 1 adverse nsk to hnman health and the envrronment" S

3 3 The Effects of Percolatlon m Closed-Contamer Storage

s T T S

©As shown in thlS exhlbtt solvent/w1pe atros consrstent- w1th rmmmal solvent load and/or
the possrble apphcatron of someé. removalftechnologres do not appear to release hqurd under '
“landfill-like: condmons In fact; ‘miost of the cornrnonly used dlsposable wipers-can usually hold a.
_Substantial amount (100 percent the dry wetght of the dlsposable w1per) ‘before failing the quurd
. Releasé Test However, these: ﬁndmgs do not take mto account other. matenals co-d15posed in a.
landﬁll or ramfall that could “tngger” a release to the envuonment ‘

As seen, of the six solvents tested Krmtex passed four of the 100% tests and all of the

50% tests, Krmwrpes passed all of the 100% tests and the Workhorse passed all but one of the

50% and 100% tests

Dunng the laboratory phase of th 2P e also mvestxgated some of the effects of

Lo closed—contamer managerment on contammated w1pers by packmg solvent-laden wrpers into:5 -

- gallon steel cans with close-fitting lids. The wipers were contaminated with an amount of solvent'? L

equrvalent to twice the. werght of the wiper. As with the screen bottom drum expenments, the
' number of tests conducted was. rnaxnmzed by packmg miore than one’ w1per ‘type in'a drum.

erer types were- separated by barners made. of sttff aluminum hardware cloth.- Expenments
~ were conducted using VM&P Naphtha,’ MEK, and Acetone.’ Only one solvent was tested per

drum ‘Wipers were rewerghed approximately 18-24 Fours after they were packed into the drum' R
~in order from top to bottom of the pile. The resulting data were exa.tnmed for any apparent

grad1ent of w1per welght (due to solvent mlgratlon)

3 Exhrblt 3-5 presents a summary of the: data, and Exhrblt 3-6 provrdes a graphrcal
depictron of the weight gradlent from the top 0 bottom of the prle for one wiper type' ¢ .|
(Workhorse) wrth multrple solvents. As ev1denced by the “% dxﬁ’erence” column in this exlublt
~ the- werght gradrent seen is both. srgmﬁcant and dramatrc, w1th wxper werght gains at the: bottom

o of the plle ranging from 90% to'15 8% Iti 1s, in fact, consrderably more dramatlc that the gradrent, . :

 seen ini the screen-bottom drum expenments Thls ‘may,be attributable to the fact than the’ wipers -+ .

-'in the bottom of the closed-contamer expenments were: soakmg up the solvent that we saw as
resrdual solvent in the bottom of the screen-bottom drum expenments Data for other wrper

typesarepresentedmAppendle 7:- o S f

3 4 Do srtuatrons exrst where solvent-contammated drsposable wrpers do not pose an '

o Probably, but we. do not know the extent.',, S o

Several factors explam thrs ﬁndmg F rrst even from the small number of 51tes v1srted at
least two mstances were: found where very small amounts of hsted solvents were usedin
conjunctlon wrth dxsposable w1pers With thousands of facrhtles usmg dlsposable wipers. darly, s

there is. the very strong hkehhood that other facllmes are usmg srnall amounts of hsted solvents -




g , ST e B E } .

RN on thelr d1sposable \leers as well Second,( from data: gathered through thé site v151ts and data

| A prov1ded by 'mdustry, some\facﬂltles also do not use very many w1pers ona darly basrs. '

L :Therefore 51tuatxons are bound 1o ex1st where small amounts of solvent are used in conjuncnon

SR s with small numbers of dlsposabIe w1pers 2 Third, total evaporatlon can occur From data -

i collected at two sites, almost all, if not all, of the solvent placed on wipers evaporated. Therefore, :

S \other 51tuatxons are bound to exist where there is no or very small risks from disposal of these

L e wipersy pamcularly if thé amounts aré small and the type of solvent is volatile. Fourth; small

“.~. . ‘amounts of solvent on wipers do not fail the Liquid Release Test, therefore. liquids from external ;

it sources, such'as rain, becorne the dommant factor in tnggermg solvent releases from dlsposables R
placedmlandﬁlls._.' SR . [ R -

ERERN N .
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71 4. Solvent-Contaminated Reusable Shop Tawels ©.
4 0 Introduetlon R "»% " ‘l, :

. Thrs chapter dxscusses the results of addltlonal data collected assocrated with reusable A
shop towels. Included in the dtscussron are the results of data collected dunng the site visits; data
g generated through laboratory expenments and data obtamed from mdustry sources Questrons k

~

R oi-"* o What are the major condrtrons/requuements for the regulatron of reusable shop towels by
" . B What gutdance do mdustnal laundnes provrde thetr customers? o . '_ o /
- . s 1) What is the absorptlve capac1ty of reusable shop towels before farhng the Palnt Fllter Test
IR (no free quurds)" o : : : - r L
. ©“, To what extent do solvent-contarmnated mdustnal shop towels pereolate from top to

i

7bottom1nacontamer‘7 S

A

o 4 1 Summary of Selected State Programs Assoclated w1th Solvent-Contammated Shop

Towelsanderers Lol . i S ER

Appendlx F summarizes the polrcres or regulattons for a sample of selected State

programs assocxated with. solvent-contannnated shop towels and w1pers ’I'tus summary suggests

the followmg concermng State programs

‘ - :’ L : i?Most State prograrns appear to issue pohcy guldance rather than promulgate State rules | L
S pn addressmg thrs 1ssue : R

’

- Most states appear to have prov1ded reusable shop towels wrth a condlttonal exemptlon

g ?:»jsoltd waste

’Solvent-contarmnated shOp towels a.nd w1pers are’ spent matenals when they have

: “has been used and asa result of contamrnatton can no longer serve the purpose for which it-was
produced w1thout processmg (See 40 CFR 261 l(b) (2)(11)(1)) Smnlarly spent matenals bemg
reclalmed are deﬁned as solld wastes B ra

el . v R L 4.1
“ N M - d oo 3 .

LT

. from the hazardous waste rules rather than a condltlonal exclusmn from the deﬁmtton of - .

completed their useful function. Under RCRA;* ‘spent rnatenals” are defined as aty 1 miterial that' i

S
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-Al'most allS‘tatesi;re:‘gulate»di.sposable Wflpefs_\as hazardous ‘wastés".ffa o B . \?‘;. .
e Specxﬁc requlrements (condmons) vary among the States but most have tWO common .

themes ‘? j R Chos

. ‘(1) “no free ltqulds m shop towels leavmg faclhty (as conﬁrmed by Pamt Fllter
o Testy ‘ B
Q@) facthtles usmg solvent-contarmnated reusable shop towels should send thelr
L materials to an mdustnal laundry that has a local pretreatment permlt to drseharge
N then' waste waters toa POTW e

. T
o

Other charactensttcs found mseveral States ‘were the requlrement to manage these :
matenals as hazardous wastes untrl sent off—srte (1 e, closed contamers, spemﬁc labelmg) '

Y )
.

AN

Only two States were: found to requxre solvent contarmnated wrpers to be wrung out.
These States, Minnesota and Washmgton did so'because of problems POT Ws were
- having with their mdustnal laundnes and also because of potent1a1 transportatlon

problems with. 1gmtable wastes R ,

[
-~

Only one State Massachusetts, appears to have created a level p’laymg ﬁeld between -
reusables and drsposables In effect if erther a drsposable w1per or reusable shop towel IR
passes the pamt filter test, then the shop towels/wrpers recexve a condmonal exemptlon N T

from the hazardous waste regulatlon — :

4 2 Industnal Laundry Gutdance for Reusable Shop Towels ;; L ; Vo

P

The‘Umform & Textlle Servrce Assocratxon (UT SA), a trade assocratton for mdustnal

i A’fj‘-";f'laundnes has issued gurdance to both 1ndustnal laundries and. thelr customers to use in. managmg
RN solvent~contammated reusable shop towels. “This gmdance whether directed to mdustnal ‘
R laundnes or thelr customers, focuses-on elumnatmg free. quutds from textlles (shop towels) prior

1o transportatlon and laundenng The general respon51b1ht1es for the textlle company mclude L

" A-‘ | lmplementmg all appropnate work practtces and procedures to ehmmate the

transportatron of textxles beanng free hqmd back to the textlle rental COmpany,

e o Cornmumcatmg w1th the customer to. ensure that textrles beanng free hquld w111 not: be s
- accepted or transported to the text1le rental company, and A '

, E ’See “Management Practlces for Sorled Reusable Textrle Handhng” Umform & Texule
Serv1ce Assocxatlon Novernber 1996 pagesl 2 PR j"f RN R




Complymg wrth all apphcable EP"‘ \ DOT an OSHA regulatlons and other apphcable
federal state and local regulatlons ' : o

. o . . S TR R NP s

; E The general respon51b111t1es of the custorner mclude

o ;';»-“ | Usmg ! collectxon system or other process to remove any free hqulds from the texnle

/"o' Placmg the smled texttle holder outsrde of a collectron system pnor to transportmg 1t to
the textlle rental company 1f the so11ed textlle does not bear any free: quuld ‘ :

/

Y Slmllarly, the UTSA guldance pays specral attentron to the potentral effects of solvent 'l; . T
P percolatron from the top to the bottom of the collecuon system. They state I S o

3 Sozled textzles that do not bear ﬁ'ee lzquld may, when placed in sozled textzle holder
. ccumulate free ltquzd as gravity pulls liguid from soiled textiles. at the top of the soiled -+ " ‘
" textile holder onto-soiled textiles at the bottom of the soiled textile holder. If the customer =+
. 'qdetermznes that ﬁ'ee liquid is accumulatzng on soiled textzles ina soiléd textile hblder, the .~
“customer’ must place ‘the textiles bearmg free lzquzd into a collectzon system unnl the R
”textzles 1o longer bear ﬁ'ee lzquzd 3 ' : VS

Lo "}4.3 When do Solvent—Contammated Shop Towels and Wlpers Farl the “No Free qumds

, - . - [ N . L R

'

,.5

. As seen above,; most State programs provrde generators a condrtlonal exemptron ﬁom the PR
, ’ deﬁmtton of hazardous waste if their reusable shop towels contain ¢ ‘no free hqulds when sent S -
' off-sité to an mdustnal laundry. In order to better understand what this condmon meant m SRR
g lpractlcal terms, expenments were conducted in the laboratory to. measure the. maximum. L
' absorptlvrty of the wipers using the Paint Filter Test (Method 9095, Test Methods for Evaluatmg
L " Solid Waste, Physzcal/Chemzcal Methods SW-846) In'this test, towels contammated with "
. "measured welghts of: solvents were placed in comcal paint filters, suspended in'ring stands. The ,
" .. - ratioof solvent. werght to towel weight was increased incrementally until solvent began to drxp Loy
I ,from the. towel in less than 5 mmutes, the pomt of fatlure and termmanon of the test~ ST

R EXthlt 4-2 presents the results of these evaluatrons The 1mplxcatrons of these data are

L. horwn U that'towels used wrth solvents atsolvent/towel weight ratios well w1thm the range seen in:

B ‘.,1ndustr1al practrce ‘may contam free hquld and that apprecrable amounts of solvent may
G accumulate in the bottom of storage eontaxners or beneath laundry bags

e
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o 7!4.'44 Effects of Percolatlon o j" ST ‘

Another 1mportant factor to understand w1th respect to meetmg the ‘no free hqmds

- | condmon requrred by ‘many State pohcres (and UTSA guxdance) is the: extent percolatron could

o G between the top and bottom of the contamers at the 2 sites, 37. and 29. 5 percent, respectlvely

‘ i'-.“occur from solvent in shop towels’ grav1tatmg from the top to the bottom of containers. Stated
,dlfferently, t-what extent does. the weight of solvent in contaminated shop towels put pressure

“ o the shop towels below to.release free liquids? Tounderstand this phenomenon better, sa.mples PRI

of solvent-contammated shop towels’ were taken at 2 sites to measure the- differencein shop -’
towel wetghts between the top and bottom of’ contamers Average weights of these samples were
then'added and d1v1ded to denve an average for the top ¢ and bottom of the: contamers were

-‘_calculated ST I _< Pl
A Site - Avg Welght (g) Avg Wetght @ %Drff
L e e (Bottom) j f\ j
o Tas o ma A
20 ’e 2_4.6._ R , 29,5, o

e "’As seen m the above table, there is con51derable dlfference in the amount of soIvent found

- Therefore percolatlon is- consrderable, and can result i in “ﬁ'ee llqurds 1f sufﬁcrent amounts of

' solvent are placed on md1v1dual shop towels o EsL T SN e
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. v45Conclusi‘o'ns IR

From the above the followmg observatlons can be. made

[N
L .

: l Reusable shop towels faxl the Paint F1lter Test (PFT) when solvent is apphed at an amount that
s 2: to 2 5 tlmes the dry welght of the shop towel -0 e

. 2 Many fac1ht1es (see results of 51te v151ts and extrapolate to: mdustry at Iarge) apply solvent at B
amounts close to or exceedmg the PFT threshold ey e

PR a = Percolatlon only exacerbates the potentlal number of mtuattons where free hqulds L
N R '~ can’ accumulate in the bottom of contamers if wnngmg does notoceur.; . .- ,‘ \' :
3 Our s1te v1sxts observed only 1 fac1hty outsxde of anesota usmg any type of solvent removal
- systern . e

: ,.f \ F a0111t1es we v151ted usmg saturated shop towels d1d not wnng thern out (One
fac111ty used a screen’ bottom drum. ) ” n ) - . ;.

4, Wlthou‘t wnngmg out the shop towel facxhtles usmg laxge amounts of solvent on the1r shop
 towel will fail the Paint Fllter Test for “no free liquids” and be inconsistent with State rules and’,
.. policies: ‘Also’ note that a prevmus study conducted by EPA found smular problerns wn:h solvent-
L contammated‘ shop towels and Wlpel'S : :




- ‘f,»5;,;‘Solvent-Rernoval:’Ifechnology»Eﬁecﬁveness' B a

5' vlntroductmn LT
L Tlus chapter addresses the effectrveness of several currently avarlable techmques and
ltechnologres for removing solvents from shop towels and WIDerS.. Solvent removal technologres
. Vprovrde a-means for users of reusable shop towels to meet the no free hquld test requrred by
. many States asa “condition from hazardous waste. regulatlon These data also provrde useful .
i ,mformatron that can be used if'the Agency mtends to propose modrﬁcatrons to the current o

regulatory framework |
. L Lo

'.vv{?lv' A
Ly

7"‘" ; ‘1 ;;-'f : | The followmg solvent removal technologres were evaluated erther durmg our srte VISItS
o or durmg the laboratory phase of tlns effort ) ’ ‘

. mechanical wﬁngihg
e . controlled air drying . -

:,_"‘Screen-bottom drums Lo Lo e e |
: ':hlgh-speed centnfugatron (data generated dunng one site vrsrt and subrmtted by an.
,rndustrral source (see Appendrx G) s ' :

1

. B "'fSumlarly, the followmg solvents were used m conductlng expenments methyl ethyl
AT ketone (MEK) VM&P Naphtha acetone tso-propyl alcohol, and methylene chloride. .

g . drsposable paper wipers, and 1 type of reusable shop towel were used to conduct the _ .
- gexpertments Drsposable ‘cloth. W1pers were also used to- conduct the expenments The three types =
* - ofdisposable wipers chosen are'used frequently by mdustry Tflley ‘were Klmwrpes, Krmtex and -

"end, the Workhorse wiper werghed lO 48 grams but was smaller (and therefore \thrcker) in srze
12 25 X 12 25 mches : ;

x 14 mches, The' drsposable cloth wrpers, conversely, drffered from one another in werght
oF thlckness and surface area L , : L

51Hand Wrmgmg .: o - AT L \
. - Hand wrrngmg expenrnents were conducted at solvent concentratwns of O 5 (O SX) and o

2 (2X) times the: welght of the wiper ¢ or shop towel These solvent concentrations were Selected

Shop towels and w1pers were werghed before wrmgmg, twrsted by hand untll no more solvent

, ‘ ;These solvents were usedvbecause they provided a range of volatrhty and toxicity', Three types of | St

- ” "Workhorse ‘Each of these varied in weight, size and thickness, with Klmwrpes being very lighti in - :
‘ \wexght (2.8 grams), measuring 15 x 17 inches. and comparable to tissue paper; while at the other ‘ j R

o . The launderable shop towels used forthe expenment werghed 25 grams and measured 14\”' e

‘as'being representatrve of the solvent usage in. rndustry, based on data collected dunng site vrsrts £
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; : appeared to be squeezed out and then werghed agaln Flve measurements were made for each
: /wrper/ solvent combmatron usmg 'MEK,’ VM&P Naphtha and acetone Three measurements were
.- made for each wrper/solvent combmatron usmg tso-propyl alcohol methylene ichloride and a 3- g
L part solvent mixture. The werght of solvent removed:was calculated by dlfference, and the "
" removal efﬁcrency was calculated as follows: - F o

N

‘ « removal efﬁcrency (wt of solvent removed/wt of solvent added) X lOO ’ l )

2 s B Exhtbrts 5-1 and 5-2 present summanestof the removal efﬁcrencres calculated for
DR dlsposable paper. and launderable w1pers at one-half and two tlmes the werght of the wrper or :
L reusable shop towel ‘As seen

. o R . '
PR N ﬂ\ S “ B :’ N
S . S

e . hand wnngmgremoval efﬁcrencres vary between mper types wrth the Workhorse wxper \
‘ Y yreldmg ‘the lowest extractron efﬁcrencres : A :

S

,f/, AT - - . K Y

. SR ‘ N L R
L the mean removal efﬁcrenctes are greater When more solvent is on the w1per - but not
s ‘{,\ o I that much greater L : = e

T .

e {rnethylene chlonde (CHZCIZ) resulted in muchilower extractlon efﬁcxenmes with all wrper R
. ...~ types than did the other solvents. This may be attributable to the fact that methylene S
L ~ - _chloride is srgmﬁcantly\more volatlle than'the other solvents tested and was evaporatmg
o off of the wipers fast enough to reduce the initial welght taken in the expenments, thus
e reducmg the drfference in werght calculated after wnngmg e L

e cThe 1mphcatrons of these data are that hand wnngmg is not a very effectrve technology

QT'As seen, for small amounts of solvent ‘on a, drsposable wrper (0 5 times the werght of the "™

: materlal) less than: lO percent of the solvent, ‘on average, is removed For larger amounts of
R ?solvent i.e., two times the welght of the w1per/shop towel, removal efﬁc1enc1es for drsposable
o wrpers increase only sllghtly for some;’ and actually decrease for the Workhorse Overall the
~ 707 ... mean removal efﬁcrency for: dlsposables tested at two' tlmes the werght of the w1per/shop towel
. . 'varied from a low of'4.6 percent for the Workhorse w1per product toa hrgh of approxrmately 24

,f‘r-percent forKrmwrpes ST el e

ERT One 1mportant factor also mﬂuencmg the hand wnngmg removal efﬁcrency was the ‘
S person performmg the expenment Atthe laboratory, three people were mvolved in perforrnrng e
- these experiments — each with therr own mdmdual hand strengths Slm1larly, we dxd not -
- différentiate what expenments were conducted by any one individual. As aresult;a“ “stronger” -
e T 'person could have performed the 0. SX expenment derlvmg a hlgher removal efﬁcrency than at
}‘v, S 2X. (See for instance: ‘the Workhorse/acetone results at 0.5X and 2X). For reusables ‘the mean’
S Y* : removal efﬁcrency was 3.45 percent at 0. 5 tlmes the werght of the shop towel and ll 3 percent; L
- at 2 tlmes the werght of the: shop towel : RN o

By




» , ExhlbltS-l : j' * L S L - 1
Hand Wnngmg Removal Efficiencies R SRRl
(OaTlmes the Welght of theWnper/Shop Towel) : '.‘- R
T 3 .;'K‘;‘mv‘npes Workhorse Klmtex ‘Reusables N 'meain‘, lstd dev
, "A":L‘,«\iAcetbnex. 1 rear| - 1452 o1440] - -5.87 11099 = 3.66 BRI
o o TMER - >11.768r’ 372 0 945 379 76| 349 | v
VMEP — R R N R
Sy "";\'\:Naphtha {392 (1080 334 - 069 226 139 o
0 [mean - | 823] 644 906 345 [T ]
L ,1'.‘st,,<i:dev sz szl asgl o2rf [ |

' . Exhlblt 5-2 O o SR
- Hand Wnngmg Removal Eﬁ'icxencxes : L JT e
(2 Tlmes the Welght of the Wlper/Shop Towel) o . RN, I

RS :mew1pes Workhorse Kimtex Réilsahles‘--\ n‘lean lstd dev ) e
Yoo fAcetone [0 1815 s71] 1285] . 1110] 12.0] © 44| 37%
S MEK | msa] - ase| 12m|  ses| 16| 74| e o
v ¢ |VM&P Naphthal - 27.97| - 2.05] '2576] 1149] 168]  106] 634 o
7 |3-partmixture | 23.57] - 3.08) .1327]  1017] 125] - 74] 59
o0 lisopropanol | 39781 721 "19.08] - 22.59) 222 - 117 S3A o T
oo fcmsclz . | . 1083] . 440] 1008] . 659] 8o[° 26| 3A L .
< meam 239 a6] 156) - u3f o TR
Tisddev. | s8] . A7l s3] 55| oo
\ S SO N7 N7 R L e

',1',

Exhlblt 5 3 presents hand wnngmg removal efﬁcxency data generated usmg dlsposable J
o cloth wnpers ata solvent to wiper ratio equlvalent to twwe the welght of the wiper: As seen, . L
o there isa s:gmﬁcam amount of vanablhty not only by type of cloth, but solvent type as well. The f .
o _"removal efficiency at.the lower end is less than 2 percent, while at the hlgh end, the removal
. *-_efﬁc1ency is as high as. 68 percent (see 1sopropyl alcohol/ﬂannel Shll't) Similar data were °
S generated using d1sposab1e cloth wipers. saturated ata solvent to mper welght equlvalent to one
e j';:ihalf (O 5) times the w1per we1ght :

R The removal efﬁc1enc1es generated using d1sposable cloth w1pers are much more Vanable - f[{
- than those generated from reusable (launderable) shop towels 1llustrated in Exhlblt 5-4; wh1ch . ‘

‘ eontrasts the removal efﬁc1enc1es obtamed when hand wnngmg launderable shop: towelsand .~

dlsposable cloth w1pers laden W1th tw1ce the1r we1ght in. acetone As is. ev1denced by llhlS exhlbxt




2 the launderable shop towels behave much more consxstently ms 1svtrue of all of the expenmente SN

conducted - the performance of the dlsp”sable cloth w1pers is* dependant on the fabric of the .

- - wiper, and can vary drastlcally from one fabric type to: another All of the raw. data generated in-. :

| " . the hand wnngmg expenments are contamed in Appendlx G

,‘[
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= :"j‘S 2 Mechanrcal Wnngmg

o All mechamcal wnngmg expenments were conducted usmg a mangle-type rnechamcal

s ‘wrmger (purchased from Lab Safety Supply) at, solvent concentrations.of 0. S-and 2 times the-
- weight ot the wrper The removal efﬁcrency was calculated using the same process as that used
"ra,ifor the hand Wrmgmg expenments Wipers were weighed, passed once through the mechamcal

vg",f‘paper and launderable cloth. wrper/solvent combination. Three measurements were made for'the .
. fdrsposable cloth wrpers for each wrper/solvent combmatlon because of the limited avarlablhty of
O 7'dtsposable cloth wipers. The drsposable cloth wipers were selected randomly for testing. The " .
L weight OfSOIVent removed was calculated by drfference and calculated usmg the same formula

b as that used for hand wnngmg | L
- Exhlbrts 5-5 and 5 6. present a summary of the removal efﬁcrenmes calculated for
C ;:drsposable paper ‘and launderable wipers at 0.5 and 2 times the werght of the shop towet/wrper
o respectrvely Exhibit 5-7 also presents a graphical depiction of the removal efﬁdrencres at2 -
trmes the Welght of the shop towel/w1per These exhrbrts demonstrate clea.rly that

and launderable shop towels, sometlmes srgmﬁcantly

o

‘solvent extracted from the Workhorse brand ‘ ", T SRR

i f*there is less drfference in mean solvent-removal efﬁc1enc1es between the oo
L "drfferent solvents tested except for methylene chlorrde (CHzClz)
o - _ the :medn removal efﬁc1enc1es are greater when more solvent is on the wrper ' :
approxnnately 13% to 30% at a solvent weight equlvalent to twice the wiper' werght and
L approxrmately 7 5% to 19% at a solvent welght equrvalent to- half the wrper wetght and

o

the Vanabllrty between measurements decreases as the amount of solvent on the w1per
N mcreases ' N S c

[ i L [ ' . . -

N

Exhrbrt 5- 8 presents mechamcal wnnglng extractron effic1enc1es measured on .

dlsposable cloth wrpers ata solvent wetght equrvalent to twice the wiper welght It is more

S drfﬁcult t0'make summiary judgements about these expenments because the vanabrhty in !

L ;fremoval efﬁcrency between fabric: types is so large However; for the expenment conducted at2:

. timesthe werght of the disposéble’ cloth wiper, the solvent-removal efﬁcrency ranged from' 10: 85
40, 55: 8 percent or well within (and many times greater than) the range-of' removal efﬁcrencres

' for reusable shop towels and drsposable paper Solvent-removal efﬁclency data generated at O 5 ¢

)" " wringer, and w“"ghed again after v wringing. Five measurements were made for each drsposable - e

mechamcal wnngmg solvent-removal efﬁcrencres vary between dtsposable paper wrpers e

L ,. ;I“i"of the drsposable paper wrpers tested Ktmwrpes and Krmtex behave srrmlarly S
LT w1th respect to mechanical wringing | removal efﬁcrency, w1th consxstentl"y less L




BN

. disposable paper wipers at the same weight; and presented in their entirety in Appendix L -/

.H\r owe ,g’\ T . . - .

The results of these experlments 1mply that mechamcal wnngmg may remove as much as .
30% of the solvent frorh spent dlsposable paper and reusable shop towels, and as rhuch as 50% N
. for some types of disposable cloth wipers:. All of the raw data generated in the mechanicdl ,' .
- wringing experiments are contamed in Appendlx Has are statlstlcal analyses of these data,‘ Lo
- ~wh1ch dembnstrate that the dlfferences dlscussed here are statlstlcally sxgmﬁcant
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: .@ E;hibit 5_ 5 .

N e T e s S

" Mechanicdl Wringing Efficiencies (%), 0.5X ¢

T T Kimwipes | Workhorse | Kimtex |Reusables | mean. Jtstddev. | - - o T
o |Acetone . | 2629 . 1009]. - 5570 939 1284 796 | 60% | , -
o Imex | 10os| __ose| 1598 1480 1256 287 ] 2% |
SRS Evvr-R R I R Y R R
| Naphtha | o o000l . : 300l  34e2| . 397| = 1040} 1406 | "135% . o

“mean | azm| 750 1872] . 9.38
1083 3.49]° 12.02 - 442]

B I
B,

) 1std. dev
T oW asm| o4 4% —

I

'

b

| Exhibit5-6 . .

I

T Mechanical Wringing Efficiencies (%), 20X__
ool e I Kimwipes | Workhorse | Kimtex. . Reusables | ~mean 1 std.dev.l .
|acetone: .| 3983] 1973 -3241| - 1593| 27.0{; . 96|

%% L
o IMEK - | -292s] 1as7| 3051| - 1149] "212] 87| 1% . oo
. VM&PNaphtha a5 3276 T 563 3370 ‘ o 26.05. ( V2;4.51: ;i“j 1 1’.3,7‘ 1:46%)”’- } :‘ g . R
131 | 2544|  1aar|  2387|  2300] 217| - 43| 20%|. . ‘
T3978] 1420  2542]  2671] . 265| 91| . 84%|
. 1497 : 974 ' 1477 o 1094 126 co 23 S 18% s
86|, 44| 64| - 65 B A

ol saw  2a% - 3a%|- -




' "’:‘l L | Companson of Solvent-Removal ‘E«ﬁ‘iéiéhc‘ie&f ‘\.“,"’:*4 o
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) ?'faclhty Addrtronal centnfugatron data. were provrded by a ﬂexo pnnter that was observed durmg

5 3 Centnfugatmn : , : B

Centnfugatton rernoval efﬁcxency data were. generated dunng a 51te v1srt to a prmtmg

our scopmg study These later data are provrded m Appendrx I

—expenments (see tnp report WG-I Appendlx A)
'“1mmed1ately before and after centriﬁ.xgatton=‘r'The facﬂxty uses the: centnfhgatron unit to extract
" solvents frOrn shop rags pnor to laundermg Using the average’ shop towel weights, we - T

L calculated removal efﬁcrencxes of “47% and 53% Note m Exhlbrt 5-9 that the shop towel wetght T

tlthrs facrhty, shop towels were welghed ; .

SR shop towels prckrngmp solvent from wetter towels dunng the centnfugmg process. y

: two. expenments may be-due to wiper charactens*"cs (the base- wetght suggests that the: wrpers are
S ;extremely drfferent), and the fact that: one data set (WGI 1) is based on rags that mcluded mk

L (Concern; also was expressed by the centnfuge operator at the site. v1srt that suggested the

Data prov1ded by John Roberts estrmated a removal efﬁclency of 87% leferences in the

contaminants and the other set is based on rags: that were contarnmated with solvent only. -

3 centnfuge was not operatmg eﬁimently - based on prevrous removal efﬁcrency data generated )
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- Exhibit59 _
- Centrifugatioﬂ Extraction’ Efﬁciency

Averagef Welght of Unused Rag 41 2 grams

Welght Before Centnfugmg
- (grams)

: Welght After Centnfugmg

(grams) Ty

94.1 . ‘

64.1 ..

930

“"592:.'

9638

616

529

7y

61T

632 .

867

.\/ 58.7 ’Lf )

803"

918

ses.

798. |-

1035 ]

528

S 924

585 -

C 1087

548

s

608

960

Tsie

' 66.5."

a1

952

76

T S

19

676

7202 .

919

678

970

562

1089

634

‘907”'\

\

S

755

o704,

849 . |-

648 -

Average Welght 88 6(g)

Average Welght 63. 7(g)

o ;‘Remt)val‘Efﬂclency: .

4T%




B “Exhibits.10

Centnfugatlon Extractlon Efﬁcxency j

Average Welght of Unused Rag 41 2 grams e

‘ i\ Welght Before Centnfngmg

(grams)

Welght After Cenmfugmg

gramy)

| 106 1

o 67.,_4

T

809

102,

66:2 . . '

Col0m2

o Ta4 .

s

644 | o

635’ N

40

' ‘6'5.3‘!:\,:?5‘ R )

R E R

662

1037, N

805

e

b e

o 1;‘63';9;7'1: S

E 7’_’]'106 7 |

635

"

Average Welght' 68 0(g)




“ c 5 4 Arr Drymg

o _ Evaluatlon of the efﬁcrency of h1gh-volume air drymg asa removal technology is -
o "reahstrc orly: if one assumes that the technology is or will become avarlable to capture the -

- extracted solvent on a charcoal ﬁlter or other device.’ Otherwrse air drymg isa clear—cut source o

of fugmve emrssrons and not appropnate foruseasa remova.l technology. Grven the-

LV wnngmg expenments a

\.

erers were left in the back of the lab hood, and re-werghed at the end of the day The ,1, s

S "wrpers were not spread out, rather they were plled haphazardly The hoods have hrgh velocrty
{arr transport, dnd no effort was made to control temperature, air ﬂow or Wiper exposure. ‘The -
‘_:welght of solvent removed was calculated by difference, using the werghts obtamed aﬁer

S wnngrng as the startrng werght The removal efﬁcrency was calculated
o L : removal efﬁc1ency (wt of solvent removed/wt of solvent at start) X 100 =
3 , wt of solvent rernoved wt after wnngrng wt after air drymg

; f‘ ol _ “wt of solvent at start wt aﬁer wnngmg base wtof w1per

ke
Dol

:‘Exhrbrt 5 ll presents a summary of the removal efﬁc1enc1es calculated All of the raw data

"‘7 a removal efﬁcrency of nearly 100%, regardless of w1per type or solvent

o assurnptron that the technology may be relevant under certain scenarios, evaluation of arr drymg E SR
- was, copducted unllzmg the drsposable cloth w1pers left over ﬁom the hand- and mechamcal- T

3 0 o Exhrblt 5-11 A g S
N o R Au' Drying Efﬁcrencnes A A L LN T SE
S - Kimwipes Workhorse KlmtexA _Launderable Pisp. Cloth] mean i s\"td;“dev.
“ -'Acet'ioné.,,a,[ | 10048] - .-99.8| 1004} . -100.6]. - 99. o] 100.0 S 08| 1%
o IMEK c o ] -es09] | el 1017  1008| --983| 997| 14 R R
'ﬂr"’VM&P Naphtha B J’gg.ea 1007} - e09|  o78] .. 999]. 998} 09] EREL I
5 std..»de.y, | 10| 05| o8] 14l o8l f o
5 T T BT R - -
i / 5‘\'15: o
i ' L '
N 7 e

o ‘.generated in the air drymg expenments are contained in Appendix J. ngh-volume arr dl'}hng has - e
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o ,_5.'15'Scr’eeneBo'ttoni'ﬂDrums.‘ BRI

Laboratory expenments ina screen bottom contarner were conducted to both understand

i the removal efficiencies of this. technology and also to understand the effects of percolatxon in , -

~ solvent-contaminated. shOp towels and wipers. Dunng the laboratory phase of the project, .. ., . -

» screen-bottom drums were, constructed from 30-gallon steel drums and stiff alummum hardware " o

., cloth, using the drum observed dunng the site visits as a model: “The hardware cloth was cut and R
Do formed into a raxsed ﬂoor 1n51de the drums ata level equrvalent to about 50% of the drum PR
R volume s o IR e o s .

: An expenment desrgned to evaluate the efﬁcxency of the screen-bottom drum asa- ST
removal technology, and to' understand the effects of percolatxon, was conducted by: packmg ,' S
. drums with wrpers contammated wrth an amount of solvent eqmvalent to thce the werght of the' '
wiper. To maxmuze the number of wrpers that could be tésted, “more’ than one ‘wiper type was.
* packed in & drum, erer types were, separated by bamers made of Stlff aluminum hardware™ ,
" “cloth Expenments were conducted using VM&P Naphtha and Acetone, two commonly used i o
* solvents of w1dely differing volatrhty and chermcal functronahty Only one solvent was tested
’ per drum. Wlpers were rewerghed approxrmately 24 hours after they were packed into the- drum
in order from top to bottom of the pile. The resultmg data were examined for'any apparent =
~-gradient of wiper weight (due to solvent rmgratton) The volume of - resrdual solvent below the
L j‘ screen bottom was werghed e 1 - e : Vo X

H\v‘ ‘;

. Exhrbtt 5 12 presents. a summary of the data for one wrper type (Kuntex) m a smgle o
expenment (Acetone) and Exhrblt 5-1 3tprovrdes a graphrcal depiction. of the werght gradient
. - fromthe top to- bottom of the prle for this' one wiper type in this expenment The: werght gradlent‘ o
.. - Seen in this expenment and other screen’ bottom drum expenments is srgmﬁcant (theline L
e \'descnbed by ‘the data points. has an mcreasmg slope and a regressron coefficient of 1 0 mdrcatmg ‘
: that there is a- hnear mcrease 1n wrper welght as you proceed down through the prle)
o The results of the expenments for the other shop towel/wrper types rn conjunctlon w1th
E acetone are presented in Exhrblt 5-14. Agam snmlar trends in the amount of solvent on these
| f:shop towels/w1pers increases from top to’ bottom. Exhibit’5-15 presents srrmlar results for all
L wrper types in conjunctron with the VM&P Naphtha expenment B ~

c T
¥ [

R From these expenments approxxmately 100 ml of acetone was measured below the
. ‘screen-bottom for the experlment usrng acetone.. Since we know how much acetone in total was. _
" addedto the wrpers in this- expenment (2" 116 ml) aremoval efﬁcrency of 4%was calculated for
‘this expenment Usmg the same proced‘ ’-for VM&P Naphtha a removal efﬁcrency of 28%
- 7 was calculated (2,618 ml of solvent added to the drum,; 750 mk collected i in the bottom of the -
1. drum). The difference in volurnes of re51dual solvents may be attnbutable to the drfferences m
}volatrhty of the two, solvents DR ,/_». o S L

PR

- -

B | Wrthm the context of thrs expenment these data 1nd1cate that the removal efﬁcrency of a




Exhlbnt 5-12
Screen Bottom Drum Expenment

5

Klmtex, Acetone

S AT o we:ght top 1o bottom w/
AR | | solvent(g) '

Tueight of solvent (g)

285

2108

26.8 -

19.38 -

21.88

e
4. o 289 - -

21.48

22.58

:21.88

~ 19.08

L T e

20.08

peLt T 208

30.8

1. 2238 .

123.38

C e T 02

,22.78 .

27.8

20.38

31.3°

123.88

289

2148

. 30.8°

2338 .

31.7 .

24 28 S

285

21.08

*‘31:1

2368
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Exhlblt 5-14
Screen Bottom Drum; Acetone ‘
W:per Welght, Top to Bottom of Drum (g)

o

: "Rousablgs« ' Workhorse K1mw1pes Dlsposable Cloth

¥

.47 iij_‘ 203, .3 wt. before wt.‘aﬁer‘?b
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627 204] 36| 384
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605|208
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Screen Bottom Drum VM&P Naphtha \
Wlper Welght, T0p to Bottom of Drum R

. \‘r-:

~ Kimtex

1. Reus,able,Sﬂ.

Workhorse

Knnw1pes

Dlsposable Cloth

284]

- 252|

w‘c before

wt.. after

<7312

— ;;6_4;3

L

3.9

312}
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T 59.)

25.4|

4
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" 5 6 Con luswns on Removal Efﬁclency

[N

RN From these data on removal efﬁmencres, we can conciude that release charactenstxcs vary
. w1dely between ‘wiper types. Solvents are extracted dlfferently relative to other solvents thhm a:
aglven w1per type This drfference is not as dramatxc .or 51gmﬁcant as the dxfferences between

3 . . ’f‘- ngh-volume a1r drymg is very efﬁclent at removmg solvents from w1pers (efﬁcrenmes
St ‘near. 100%), assummg a.control device such as a carbon canister is attached. However » RS
mexpenswe cornmerclal options ; for collectlon of the solvent removed does not appear A

readlly available (although research into this area did not occur) Therefore, a1r-drymg as - ol
‘a2 removal technology probably may have lumted apphcatxon - - e

J

Centnfugatlon is a’ very efﬁcxent solvent removal technology, w1th efﬁcxenmes rangmg R
from 47%to 87%, and is commerc1ally avaJIable both as equlpment purchase and g ; S
contractserv1ce o T : e eI S S N Lot

Mechamcal wrlngmg 1s more eﬁicxent at removmg solvent from w1pers than hand
B . wringing. At 2 times the weight of the wiper; mechamcal wnngmg efﬁcxencles range ‘
“from. 13% t030% for dlsposable paper w1pers, 19% for reusables, and from 10. 8% to ‘( f e
-5 6% for dlsposable cloth: w1pers Hand wringing, at 2 times. the weight of the mper C 1 s ? [ '
ranges from 4.6% to 23.9% for dlsposable paper 11. 3% for reusables, and 1. 5% to 68% B
for drsposable cloth w1pers S S

v

Screen bottom dru.ms do not appear to be very: eﬂiment passwe rernoval technologxes SO '
(efﬁc1encxes range from 4% to 28%), ‘but further expenments may be necessary. The [ o
efficiency. appears to be. dependent on the solvent being used, and rnay also depend on the L ‘
" type of wiper. This technology may be more useful if used in- conjunctlon w1th S
mechamcal wnngmg or hand wnngmg, but not alone ' DT AU

e -
O LA
. s

-

sl
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6 Next Steps

Thrs chapter dlscusses the next steps we mtend to undertake to address and resolve the

N ; long standmg 1ssue of solvent-contammated shop towels and wrpers These steps are based on S

; jf;the results of 'our data collectron efforts

e varrabrhty in‘usé and management practlces of solvent“ contaminated shop towels and wipers. by

t“?~”,mc{ustry .Second, sorne facilities are using small amounts of solvent on both drsposable ‘wipers \‘ o
. and’ reusable shiop towels and also using small numbers of these materials on a daily basis. The . ‘, :
L ‘i“;result may be that‘these currently regulated materrals ‘may not pose artisk to ‘human. health and

L wrpers

. the envrronment partrcularly in the case of drsposable wipers sent to d mumcrpal landﬁll ,
’HoWever we do not have an estimate of the number of these faerhttes, but believe they are
;consrderable glven the thousands of facrhtres usmg solvent-contammated shop towels and

"\
\

| ::'»‘_State rules and pohcres associated with solvent—contammated shop towels and wipers. Hazardous -

" disposable ‘wipers are sometimes being managed in ‘municipal landfills when they should be -

"lma.naged as hazardous wastes and reusable shop towels are sometimes’ bemg transported w1th

: There are three major ﬁndmgs from our data collectlon eﬁ"ort Frrst there is tremendous e

Thrrd an undetermmed number of facrhtres may not be complymg w1th erther federal or j’, SR

Vhazardous “frée- hqutds” to industrial, laundries. vrolatmg the key condltron for the hazardous Do o
.. "waste exemptlon that many States have granted both generating, fac111t1es and industrial - :

| lauindries. Fot both, types of matenals we do not know the potentral extent of tlns non- .
‘comphance U R ‘ ’ '

v

. Addrtronal )data are desrrable to ( l) 1dent1fy those solvent-removal technologres
Ipartlcularly at the low efﬁcrency end, to-assist generators in ensunng “free hqulds are not sent -

R off-site to an 1ndustr1al laundry and (2) to determine under what condmons 1f any, a contamer o
o ;wrth “no free quurds could possrble self-tgmte L T R

Therefore before movmg forward wrth recommendmg any. pohcy changes to the current

- '; fregulatory framework we beheve it 1mportant to respond 10 the. above data gaps by

LY

‘ l Conduetmg a nsk—screemng analyses with. the use of currently avatlable multr-medra
rrsk assessment ‘models to identify those situations.(i.e. solvent-type, quantrty of solvent and

. :_»;- type of wrper), if any, under whrch the dlsposal of solvent-contammated wrpers does not pose a
S ‘Vrrsk 10’ human health and the envnonment :

2 Conductmg addmonal experrments for combrnatrons of low—end solvent-removal
technologres i.e. hand wnngmg or mechanical wnngmg in conjuncnon with screen—bottom
: drums to- further understand 51tuat10ns under whrch “free l1qu1ds” occur in the bottom of _

,;:vcontamers L e R S
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‘ 3 Conductmg expenments to ldentlfy possrble s1tuatlons, 1f any, .under whtch solvent- o
contarmnated shop towels and w1pcrs contaunng ‘no free hqmds” could strll self—tgmte

We expect to complete these tasks by March of 1998 and to. follow that w1th
consrderatton of proposed pohcy and/or regulatory changes R -

Slmrlarly, any pohcy changes proposed wﬂl stnve to respond to the concems of our
vanous stakeholders These concems mclude' e : " \ -

o T

oo

S any rule change or. pohcy change rnust be»easy to understand and be practlcable
- ﬂex1b1hty is prov1ded in how to achieve comphance ‘ S
' -= minfmal, if any, increase in comphance COStS' if p0351ble decreases in compllance cost

o . ;"' reduce bamers to. safe hazardous waste recychng
O " _\ The ﬁrst factor is probably the most 1mportant because users of solvent-contammated
hshop towels and wipers most often are small businessés where the owner/ operator is also °

- "respon51ble for tmplementmg and cornplymg wrth all apphcable env1ronmental regulatrons He
o ory she-does not have the timé or resources to mvesttgate ways of nnplementmg anew
S env1ronmenta1 regulatton Instead (1) they ‘want to: understand ‘the. need for unposmon of an’

”’envn'onmental regulatton, and (2) they need easy to use tools that they can. readxly understand

- and 1mplernent--some would even argue for no more than a, one-page descrrptlon of what*they -
Q}needtodo RS S L L s

%

s g . - ‘ - s

\ A factor equally 1mportant to the regulated or potentxally regulated part1es is comphance

L
.k

cost Ideally, the regulated. commumty would like'to see any new: regulatron 1mposed upon them -

- ecither reduce comphance cost, or least mamtam the status quo in terms of no. additional
) "vcomphance cost. Smnlarly, any mcrease 1n complrance cost, if necessary should be held to a.

o mlmmum by provxdlng ﬂextbthty m how cornphance shall be ach1eved

We have 1dent1ﬁed potenttal srtuatlons where the regulatron of dtsposable wrpers rm ght

- ‘be too stnngent, and' also- identified srtuatlons where hazardous dlsposable wipers are bemg sent

~to.a murhcrpal landf 11 when they should be managed asa ‘hazardous waste, accordmg to ¢urrent |

S State policies. ‘We also have 1dent1ﬁed potentral sttuauons where the managernent of reusable’

_shop towels mxght be unsafe, ie free hqulds from. reusable ‘wipers being sent off:site to an _
mdustnal laundry. Any potentral solutlon should stnve to address these potenttal problems

N

"[hls problem ortgmates wrth chermcals in solvents that can adversely affect human health

\_ g and the environment when rmsmanaged Therefore fcstenng pollutton prevention incentives
Vs through management behavioral changes, such as shifts to non-hazardous (non=toxic and non-

P

" ignitable) solvents or rcductlons in' the amount of solvent used can elumnate or-signifi cantly BN

- - - reduce th15 problem ent1rely, or 1f not srgmﬁcantly Smnlarly, 1f pollutlon preventlon practlcesei o -




1s muc better envu‘onmentally (and probably econormcally) than treatmg or dxsposmg of the -
solvent Lo . .




